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t*W Wh»l*l ^aMa SsjfclMa | TOa g^s aQH'sa^T tacp FTR7T8? (^MWTf <K*1 

^nwtCTS 'Q a^Faa PtC^ Pkfcl al'sala Waj StCal^M ^jRRas '&M' t f% I «M TO^aMa 'Q ^f$<jp'aa 
cFaaia caa %ta waj Rto% i^fa%> csi^rr « a^raata afaff Met wj aat atatfaa Rroa 

^j^sj aTO | (ij'^lwf 2fMfvi<P ^(.a 'Sjf^s RTOa ctlPla 1 'SsH 'S ^r**f>vof Taaalfa's 'S ^pr?^s aafa afaTCT 

t*Wa caWT <Ka csm ifl >vods5sl f*TOla ^W'tJ I astalW^aa <i)t 2 l&aia fksa tka t*W%^ 5 

CM^a ^tc^RxP, TOatfwa 5 , als^Ra 1 'S 9 lfflC<1'1 5 t® aksjfta CSffaa^s W 'S C^TT^lT aMfaa 5 aaa CTOal'S 

^rt*Of^ RaM TOWa fwi faaa I 


Wl'ol^l RaaRR-^oho ifla TO 'S Sc^^jc^ aWM Ca£*t #I#S atajfa4 ^TOaa RTOa^a I 

RaalRk tilt t^TO^J Wl#5T TOMt, TO, « aaTOtRa Ft%la 2fR*FR atR/Tt (7ft 

Raatfcaa wf, war « slaawat ^nft Raaa^ R%a aat asrc? i 1^W% k#as « atafaa 
■sffrcata cata ^ w tRroa « ^5j cFaat, aaH t^P^a c^ssn, R^-atft^j-agaffroata, 
OT^aawta, a^f%-c^rf aa-a'f-catia 's aift-^p ftfacaca aafa af% aaaaiaRata wts^s aaia 
cF#r aat tortci i ^a# teiw wtR akaa waj #aeaa aRR caas Rsacaa -^sg^c ama 's 
i^fwsro ^TOTTT^m aaaa-aoah <iiw aaa ar^araw Proffer aaro aaa croroa cfRt aat w^ i 

aa>a iiit Rroaaaa a%a ae?R^ araiRa *rosia am w afetl 3 ^ i ^ aikj^a 5 aamta 

RTO%aa Ttsjefj, aa^TO 'S <ja sjjpp TTCSsf fata&at amt TOmtl I afet! 3 ^^^ faaa fa%a 'Q 

twira c^ftu Raatfa ^'&h%t aRroa Pi^m atacaa ftw tk*fwt^ <w?rt $,wc$. 1 aFsfD 
'sfiotcM ^ w f^wtk iffe-^s tt^s aroi wr ^RfFs ^%r 

a*j « shtrt a^t w ^iirr'w ^ft%t w 1 

fkn Fiftrr, a^jlH® afk^t « wR^ra fk^ w ?ri?r-i£iw Rwj wt 

wii #^7f ?prm^ acma, ^f, aferr, aton t^itfa tw 

Rwt>af?f am aiktp®^ aa?H w 1 


iflaRsa ■*ivod<psi 's a^s]?iw TTsnTf c?R;a af^rrfw® ^wic^ iIf^ i 

aac^ft atk^^ toil's T^RprfaTTfw waj ca ctomi akr^M 's ^flpf^t's asro*f 77^1 PiwB's 
1 aiktp^ aa?i^ Rtpr wrc® ^ 3 ^ tts^ ■srcaj i wt iro^^gR ca^ 

ca^ atca 1 a*H'l>l ^gT^wa^wid's atkt^^HJw caMa 's aMa cf^t to^ji^,^ arrora 1 

afarwa caaa amr ^aacsfl asfa 5 a%s TOarafR 1 

a^Jtt^R wf^tt, ^ipamar, fMiwa, ^\ a^jifa aaaa « aroaaia tocw aiar TO^fa^rca caar « j|a 
fk?iwf 'sR^ta aajam wraa asaft 1 a^Jtt^a# Rro%aa TOaRr® ai^ « a^#M w®r TO#a Rlw 
a^aca aM TOar a# i 


aearoacafg 

cFafaajfa 

wi^ta Rroa^a 's afetp^a? cat® , Fiaa 
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aspJ'TORl 

nmw* amar 


R'Selt'iSI Rl'Sjj *fRla aeaj aaliR 'sRJ'sa I v§RJ R«gR aat ^ I 2flbl*i < PR C^tea fHliR 

wm m\ eaev&t Kae^ i a i§R 'ataea^eaa aaraa wt #rra aama f^iaea ^ faeae^ i ama 
aataeaa fa^fo anaa i -sjRwrf^ 's afaeaeaa aanea aaraa aaat faeatHns i ^tT 3 i%?r at iea, 
aaiaa eaaata eaaa ^©rFDfi atea a"^ 'St Rata wrt aa<pta, arc's vsttaat £aafR*t vftaea aataeaa '®r 
ata^ta aea ta^s ae's a# i a vaajtea aataeaa afarf&f%, RRss) c^ea aataeaa fa*st%, aataea 
'SRTpaR 's aeaaat a'a^sa atataa ataat 's atRtafaa aeata R?aa>a 'q ataaeaa ^fa t'sitfaa aal^ a^©r 
fM ^ea aat ^eae^ i 



at taa eaea - aitRaaeaa osnaeafa) aaiaafata, 'af^faa aaiaafata ^a° atatafaa 5 'Pta-aaaaRt i 

at ^jm c*rus ^mt- 
(i) aataeaa amat ajHTt aat^s ataa i 
(*) aataeaa waa\a fsft*o aae's ataa i 
(vs) aataeaa atea fwieaa wu atattteata r*# arm aae's ataa i 
(8) aataa atefe aitait aae's ataa i 
(<?) aataea '5RR*aR « aeaaat aflpaia a*fat awe's ataa i 

i'b) faf%^ aaeaa 'Rj-wiRfia ate®fa alaa*Ht aaaa, ^■ifr's ta^ans aia « aftan aae's ataa i 

(a) aataea ata^laa* ate®ra aaa aeat®r% a'st'si ^aaRa aae's ataa i 

(v) aff% 'q aRsa #aeaa atatafa aataeaa ^(aJc'o anait aae's ^aa aa*R aaa i 







OR 

i .i wm 

RRtRR SftfN 'S StRtR R'SsfasjlMtW «i*iJvs>j | sirIrOi RtRt RROlR RlRR'SR CRRR— RRSR, ^pR, 

frsflffiR tto% ^rtMwt wt rr i rrircrr to rr^ir RRgt# crcr rcr i «tR\5to m 5000 w 

^jCRt RfR^ 5 tototR R5£R vsjRCo RSJRR RjRRlR ^ RtRfisR I Rt*JR RhsR ' 5 PW, M 'S 'S|p5 toR Rto%f 
RRRtR 'Rtto I R^aMR RRlRI 2T5% RTRRlR RRR tow CRttR ^®THR RT(R CW- to, CWT^tJ, fRRt 

af% 'rirrr RRt rwi 1 isf. <jr 2600 w ^ toftto to ^rto r^cr, Rt tosths « ^trh rfr Ircrcr 

list's rRI^vs I SftfN 'S RR}^%R sq^il^'S to ‘'Rift cto ’ (Alchemy) RttR Rpifw I 'RtU cto RRff> 'toR 
‘totoRt ’ crcr R t to ftp#R wmcr to^ ^ i toR wm rrirr to RtRiw 
'STl*iC<l51 RtfRRt RR s lt?£*t ctoCo RR^R RCrIrr I Rt®r %RtRRlRlR C®R, PP , R^fflW, <MR , ^RRRR, RRR5, 
RTt% toM, Rto (to ^RR R|R§ to RRtRt/lR 'STt«0CST RCR RtRR | 

■sjwm rtmir rcrt, Rtor to rrirctr toito %RBtRHt, to RRto Rt stoRfflcRR Rttoto 

tolR 1 ^ RR I Rpf 'RtRRt FlRRfiT'fR RCT> Rt'QRt rGrMPi RR* R*fR, 'slRCR CRRW R[R CR, RtofWI^. RRlRMR 
ttotoRCR^i toto to« ^r-i.a^ f^i tom $ t^RRRtRCRt i 

IR^-i.i : RRlRMR toPto 


ftoi 

toR 5 ! 


Rl RtRT#TR RRt«f 1 WfcRR R< ^Rt^R- WftRR RT!RT #RRtRT?to 

gfferR rtrrr R<*rtft RfR (to^R <to 1 

CtoR Rfwt *Rt 

CRfRt fto RfRFi 'sSgR 1 ftoR (tot totRRflT^lR ^toftoc RtRR 

tor^SflRR ^ttCR RlRtRfRR fRtotR RtRJCR CRtRtR wto RtRR 5 Rtot RlRR^s RR, Rt 

RtRtRM^R tot RtCR Rito 1 

to, c^toR, 

atfto «um Rt csttcsf 
wt^r tortRt 

StglRt's R^^fRT ^Rvo RtRRR CRt 5 ! P(tR ^tf^o, (RRR— R 5 !^ RC°1t SiRtW CR^Wf®;, 
Sfl^p)<P RJtR RF!t ftoR ^R° CRtR RFlt Rtof 'S RlRC^IcetCRSI CRM 1 
'Rt^R to^RtR ^ Rtof CRtli^tR RRR, Rt ^R 5 RRtRR RtRtRfRR 5 ftoRt, 

-^RRfRRtotot to^^tTtR, toRRM 'S ^stCRR ^RtRR 1 


‘•SRtR C'atRRt PlRWR R^tR'ofR Fs'iet'i <KR RR tot R>R I StWJR> RR ^<P'»I(R R^tRto PlRR PtR 'SttRt 
CRRtCR RR|R*1 t’lfto RtR>W RTtR I 'alRRR 3WIR> RR ftoR «tRRt CR£R> CR CRRtRt ItoiP fRRtR RM?R 

RTNim W ^ 






OO 


: W'twtw tot toPl <RT?nR<I t*lf^ 3TNTR3, tot <F3 I 


1333 

tow 








^tt w®ft wi rir ct, ’ttoe*! to ^s?n fto^ ’itowsi m$ <ri?h c^m ri 

c^n«t^ i 31313 riwi Rt 3 K 33 %^s\ ^fto 4 <f 3 riir <^t cw 9 ik 3 i editor, 

sftfN r»m cm ^to to 3R31/13 torm ’ttoK RRie®t 3 ^sit towsi stm ■ 


>.’V4Wf*IW<l *lf?lfr 

sMlilMSI R^Fs RTH^ 5 , Tit TJI^SI CR313 Rtillfepo I fJ J lliJC‘ifl Wt ^MISI ' 3 TtC**f I 1>R '•S313 

r|r1W3 #3W 3R13CT3 wm Rmmi to i csnc^ ^to Rg^R to ^ cefipF cto tto 43 °s3R 
3 ^ to to to to i ^ c^m%[ tow toto csr^i, 43 m to ^ tofto 

C5tof *K5?5 3RR I R1R ^°1luR 3to to RM <Fltof 3>1M 3#I3 «msisi <?Ht- 43 R3 R>tot 
3 ri?h i f^H *\m *13 ctor 3t w to TTFora toR ^ toR 1 ^3^ *ihi?i c^?t Rim-to 
<3 to- to m *to cto i 3t*s m com *m cm 3ttor ri cw Ri3 3T3 s(3 mc^ i crrir 

<P?1 C°1 C3, C%3 SRitij 43>tt to3to(.<PR C®tRt3 RM Rt3 KR CRR I 4RC33 RTl^PS <q(.3(.5, 3313*1 I 


4313 ^3>- b .'a - 4 3T3513 RrR J -P}Flt3 ROT 3R1TRR3 tof*3% R(.3t>*lf 33 I 
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^ i .VS : RlMM'lff ^fejFf 


■^S 

%*lfef 


fe’Sftll 3 ! ? J?)'s 

2fsrl^ ^ifeiosH 

2)^r», ^th 

3H, f53#, <R, 

<mfe *m, <ife, 

C’ffef, ^«T5f 

ftfef irmrife cetera wror 

f%^m«fKRf ftffe ’ffefa ^mnfe 

’iRl^M'fl '5ft s UW £\*>R| ^?f 1 

*IHK3RT 

fe 1 ^ <#1 ^C^IC'Sr-1 'S o|ft|0$H 

mt «tf^» i 

’fifes ^RXftT ^Sf'S «ffw 

^rrf^r «rfw, cw- •#!, ' f iHt, ^tm, 

fe, ^m, <[ft, <h?ht twtfw i 

*TR1<1 

c^E’Tfs, ^nfe, ^ 
ctH ^ f^fef *fer ’fm< 

( 3 Ttl?m<F 3 T?,Tr?t 5 J 0 t) « stiff 
stfertsf ■srfsfrw «rt*rj ^rm 's wti ^ i 
career ^rrsrfwi *dta fert^ stfcrt 
^ 4<r?, orrsRrt *tfe ’fit i 

*1# « ’fe 

(fef 'Q ^ ~TOf 

’fe 

^nnfe 5 feints! 3 rf*(TCT f^fef cfM c^fw 
fcof? vs® Sft^ffe \5®t£ra ' 3 Tf w 

<i@w<i (ferefti coffer f*m 

C’TKR 5 'S'sRf Wt ^f 1 

wi 

WRt 5 ! f^fef 

^f^Tdfe 5 dfft’fa t'®15 

: at 3 TtTffe s fe' i£h?jr^ 3 rf s iTC5i 

1 ^JTtrfes 3 Tll ■Sflfes 'Sfwts 
£fef 1 

(^fffeffe^ 'Q 
wrt^ *ffe 

?rfe^ ^s#r fei 
ftaf% ilffl Wf^*m WTOf f?fe; 
c’natferfa (^t( 1%) w^ra 
■srfsiTw c^ffertti^r fih ^ffe 

’5f#T 1 

?i j iI<iPi<p ’ffes <ij<i^t? ^?f wl^Ri^ c«fw 
Kt^ ’twt< i ?rtf 3 fe f% 

l 3 TtTffe 5 '5ft s fTC 5 f 'S'sR 

^?t 1 C’Rttfetl^ra W ^Tf- "^TlTfes 
f^fen i 


fag-i .i : ?Fvq (fe ^rfesM fe*Tife^ e*i¥H w i ^*tf^o fem*rt c«fw w 


W?f fesf ^TRlCT^ ^Rf^aRf WfMW few ^<F (^ i.8) ^ W ^°s <PTtn fef WP|4 


^TR# I 




*ft 'Stfroo (7T^ CW'STt ^7T ^TttH <3 (fef ^Sf ^It'SUttE^ I 









o(t 


^m-i.8 : cmtaat latsml <pa ma i 


m¥ 

batata 

%aa 













aataa at^tm mft> 

catarta aataa maN 

at caaa - 

fmrntm facatf'Sns i 


b .'3 R«elOlft ^RTRJ '*tKt^ 

mtaat c®maf^ ca, aataa ^at aata f#mm[Ma woa i aatatma atta fmastom wrj atat cw- af#, 
aa$ lass fa, >itafa®ta, afatm*f R«ef i T, lass fa fat*la Cata^tm aWC^ I CTfitmat, 'aaitaj 

fwiaasm cw«tw aatatma taa fa€a%, <?saa«fta aatatma mam faaoisi artajt aata at wfta amar 
mtJ faastcasi W1J tot «S ^ I 

c^taat #amm ara^ <m, mrw at a<mtwt<m mast aif^^aa amam catataaM tfia i tfia ‘anmtm 
(photosynthesis) atam 'ftaatataf # 5 a^-fmata atama Rf«s| %aRa ' 5 ftaRaa ataj ^ I 
mam #tma m faf%^ wfN m( cw- catf^a , -ffi, mrMfaatcasi caM, f^aaa (dna) aff% amt af^s i 
#tma w*a « ^a #aatamfam a Jmata atajcat rntfam mt, at ertafmastom f#a i 

^rt^pH<p<plc=i R'selwa ^mita aca attm fajm, i?/am, rnrHS^ta 's RRsjj 's ^3, t^ataa 's 

atamaa mtmmat aat<t f#sRa amt aa i maat afa am a#, msta caat^s ait ca, amt;# faf%^ 
atatafam tt c ttafaa waa affcat '•sma a*fa ^ i aattm tamaam^a faat^sa t«ataa <3 fasamm 
facatat mat catm anm i c^a, aim, maat tf®tm mtm atamfam fafamt affca taatfw ma catm fmjm 
^aa^ mat mt ^a” m at^a mtma (caaa- mat) ttamlH aatt^a mama aaaam mat ^ i ^Ms'Gta « 
mttHj tmjfaiiaa fal%a^ ^t^^at caaa- fafe, cawtfa f^m , afata acmmfUsi sjatafa faf%^ 




swIsh 


o'b 


RRtptR RPtPjfRR rpr *ifi5(.si ^ r^^m RRt rr i ^siPcr rri rcr RttR cr, 

*mm*>o rrir csw) r^r rir era c#f RiRpt ^mt tf^RPot rPr^r « f^f%^ 

RMrSPcsI fco1?r ASIC's RRRlR RRf RCSIt^ I '•3'5'fiR 'SpJtR RRRlR RPT 'St 4R RRR <gfsi(.SI RtCR I 'StRl'St'S 
RR> RCR <-SRR RRRtsR fR£R fRCR RfSPS RtRfR <iR° 'RtRtPR RfRiRRlRJ RSItR I 'SfRPT <prH5'C(^ 'Q 
'RRJtRT 5w<fi5P(^ R^ RR (PtPT, $ RR ^*1 CRtR ^SlRtR tlRfRlR rcr ^sm ^RRRRlR RRt WffR I 

(Ttf^Q rrirr wia RtRjptt ^tir i 

'SMtf'lCR, iSflR 'S 2fFttl p\§R % MtRR %R RR W RtRt ^§|R SlflFRlR Rpl RtfijR RtPt fR£*t RtR I 
'% 5 t£5R fRPttfRS voN 'S RtPlR SpstlR Rffilps lR£*t Rf3Rt RRtPlR 'RtR'S RPflsipR 9 llsR'a*i RR | Tppf fslRsjj 

RfRw rrPi crrr- c^icljiPisiPi, RRRt, 2ti^R><p rtpt 5,'Bjiftc's < # c ps rr i rpjrs^r PMotsi 

'3p5ftR*SR <3 '3p5ftR*SR RRR# um^ fpf^SWt RRtRTRR ’HjfSR RtRfPUt RRt R?j I 

4RtR 'RRTtRJ iRSefC-lR t%t RRtRTRR fR5R%RSt f<C<Jt>-tf RRt pp RRR | #ps RRjpS RRtRR iRSefPIR ^ 
2lRtR RRt Rt 'O'flil 'SsfRt^R 'SPMR I RRlSK/1 IrrIrPirW, ^ (5 2fRtR 'S RtPlI'SR J i"4^ RRR C®t RPfS | 
CRtRH>lR RJtRlpRR (quantum mechanics), Rt ^=TS RtPtf%R f^ilRpRlsPRR RtRt 11RI ’IRRT'^R R&R 
RTNlt RRt RR I 'sfRjfRCR, RRtRtRR fRf%^ RfM Raft's 'n I 4RR RPW Rt 9 lfpR c l RTf<t 

Rt'Sstwsi $*ir 1%% rcr$ sifsfi^s i $*krr 'srtM^rt crcr ^ ^prt c^t ct, R^tw*) *fKi?t « 

fl^tliJCIfl ^ (Ttt 5 ^ SlCiJC^ l 

i.8 

'5ftW( sl J lliJC‘i?l 9 tC'S (?I, Rl *!(.<) SI Fff^tlt CTSR- BR s< s 3 Tt 'S f^f 5 ^ 

t’lwt csfMtw <m& Pcsiifetvs i 4*rK?t ct, wpmtPr^ ’tm<f ■stiwt ^ 

^Tsrtt^m f%f%^ G^rf^ 'sr:<j ^m^;, ^rr i 

' 5 TPHt Tit Tftf^, CT|VH— 'Sps, ¥R, C'Sffl, BP , iiR?.Tft RR^R <PslR (PPH- RRPt, P>l>lsic©rG, RTf 5 ^, 
RitwR, ^R«tRn twtfp ^Rt wptmPw 9 tm<f R?f f%? 

^PlRlcet RR|>s RR, Rib'lMR (insecticides) ^Rt WPTIsiPr JRTtfp I rTCiMR RR^ttRW Rt^JW 
C’ftRPtiR'SCR "“PtRtPf 3f%tRR RIt R?t I ' 5 fPRt R*ft 'SpSRR 'SRT RGFT Rt 'SfJtCRPR (aerosols) 
RR5R I RRH, PiiilsicerG (detergents), RTf 5 ^ (shampoo) ^sjtfp *§WI3 RRR RR®r RR5R 
Rtw I 'SfMtPR *1% RWJ R¥t?t Wf^RfiRf^R (antibiotics), Rs^lPl (vitamins) (TR 1 ! Rf?t I 
CRlRRRRtPR WRJ RSR7R 2ltff%R RPtSt CW- RfM R^p, OTR% ^R°v RRl^Rp 

(cosmetics) <3 ^ 0 vRRRRRR «ttfR I ^Rpsts C«RW <3 'SRIKT RRt RhpR Rt <3 

(Rl’RRRR/R PrfWOQ SfR^ I RTR'S RTR'S 'sp#^ Rt Tspfl^ RJ% Rf 2|MH RPtSt gp^s 'S 
RSR^tR RtR TfftR | Rl^si **pfvs<q fRR fRRPRt Rf RtR 'SfRRf Rt fCR ' 5 PTf^»TtR RtR, Rt°R R'sjlPsi 
%RMW ^R° RRP7PR ^5 R§RWt ' 5 ftRPRR Rt RtRRPS fRfRR RPTPtfRR ptRR RRRlR RPR I ^Rt«tlR 
RRtRCR '5fRR%[ rir v^pc's fRfRR <3 TfRttRR 'SpJCRRRT^t (non-food grade) R° RRRlR RRt RC^ I 





Q°l 


afsansfi® ana fattaa ana ^jpt, aa, caaa fa^F a^f®(.® caf*t ana ata asaantaa 'star fsiwtat®ff>®a 
(preservatives) OTSTlt ^a I f2l®f1a(.®ri>®' > i nt®t aa*|ft® afar ^attnaa 'SRj fff^ ^C® ana f3af , ff*^ 
■>j»taj©r‘i < i s '»it<i ®iw^ mtssf <nan ataj asa^n 'stfwatnta RR^ ® atattaa ^atat^t f 2 twtat®ff?®a 
nja^tanat^mi 

^Rjfata*, ^tata at^t aata antnt are?® ®ta, an^ at atffw ana taa^ aat aa, caana atia 
^f%f^R 'q ^ at atff®as nntaa faffat ana ®ta, an%®ti^ ^$5 « ^tanaj am<t t«a^ ana 1 
fstnaj, 'stf® afaata atia %aRnf®t® an& at at^f®<p ana catena 'attnaa war atat®ta> af®<pa 
an%a ttata wtt® aiaa* anas it®fa ^® ana 1 <nnt®t '3 an& ® aaat catena al^xpiaa? anaa a^ 
(carbon particles) ^a, at atw ana wata ®t?a> ^tiaat ‘aafa’ ata atff 1 '•snf®na a>w 
anaatnt ® atffaas ntnat^n cata af®fna® aa^wtta wit® ana ftsfa ^m, at afatataa waj atat®a 
af®aa 1 

wf®fa^ata, fttnm, atata, W&tat^, an^a^atl^ ^afatat <3 agfa taa attain 5 i jfw 
aatn 1 aata ansa at 'antatataa catat wtnat fa§wta area st^a a# 1 fftgn aawfDaa, a°s s c®aw 
amta a#, at aw aiaitn wmttaa afkaa f®®taa faf®^ c%n am 1 wajfatn 5 , ®ta at a% 
£®faa area t«a^ anaawitw wit® atia area fatal nfatntaa ®tanwt <pa annn 1 

wtnat wtfa, atatijR<p attaa '5tf®fa^ i ataafta anna *^1® ^ at an aca ata 1 c®nfa ^l® 'aa atia 
%aPal®(.® an& at at^f®<p ana catena 'attatfa wai ^Rxpa anaan ttana wit® 'mfa ^a 1 ^aaaia 
anaif®^ caatn ^aaff ^ns ^® ana 1 ®tsta ^ afaaaa ca, «n?n asatwta w atatafaas aan;# 
afafw ara^ta ^nsF^s ©r^la, vst ^wta aataa a*am ^pa^ 'Sta^ la Ft?'® ws ana 1 'sraafam, 
aataa ant^a atajea atatafa^ aan;®ta faf%^ aRxpifi^ faa> 's ^f% aata '®tat^a awa, at ' 5 ttanaam 
acbvoa atafa^ Rcaca am ate 1 <nn atataiFt 'snaat faf%^ amSt aiastaa# ^a o sa^®^tSt^»ra 
atatafa^ aan:# ^ta fawatgaa iataa af^ amta fafw ana aat®t s afkaa a^ 35^ ^fwt 
atam atfa 1 ^ca ^Ft ca, amtw aataa a^am ^ta atnn 'a^a wifa 1 

b .<t mw* Ng 5f^<^ 

c^stcat faaa a*wa f®t®tat '^nja'anara ^a caa ^a” 'snja*ata cam^ attaaata 'san 1 caaa- atfa a^am 
afa aaa a?( aa, ^ #1? ^a aaa®t a?f5t ^ca, atfa tanata tanata atsat ata? fa^wt ^a ata ca 
a?t^a ^tg^ ^ta, v®t ^tat- atfa ^ fata af^®? atfa a^ata aaa fw®tatf^, faDaftla ^rn fatatn- atfa 
tanara atsat aa? ^saf^ atana wtat a®a <a atfaa taa a^f, ataa, ataat t®nfa 1 m 

atfat® 'ft ft '^mn, ®ta ^taj ataaaa ataf®ta 1 in®na ' 5 tas fw®tat w^nna- afta 's atntaa atfat® ft 
ft atm? ' 5 ttaat ^nfa atataa atfa aaa®, ®t^ta ataa a?jf^ ana, atataa atfa cata ft®na ^t;aa 
atfa ansat earn ana ? ^Ft ' 3 aa? ^tat a, !n®ttat attat faataa ^aa 'snjppata 's ataaat ^a 'aataa 
atca a^tff® <nn o v®t anna wt atata^atata fa>®f® at® ana 1 far^ 's^a*^ <3 ataaat antnta ff®^ 


ataaatna 'anatnat asat ^tat 1 





ob- 


^rr*rr ' s stfmm my m Pr?r ^ Ir^r rt win f&f^o rri i twf fR%R 

RiRRRtsf 4R# RN I ^PPPS RWT « twRT Tit RRRf ^Rt ^fRWlW RfFPR Rt «f?RlC\s R?R>m 

3,0® -nTCSr— ^RR B ct 'of <Kfl vs l*iR‘RR 's Rc^RR PwsR 3 "^ pRRR RRt ^ I RRR— ^RR ’ll Pi SI 
rri^^ rr^, RfR3 'srRicisi crpr vovo’ci ^ptt rr ri i 'si^.c°i ^rr rtPr «i*i i j R<R rri ^r° riPr 'srjrj 
^RR (RlR 5 ^(CRR 9 llPf Rt'SRR ^tRT R(RRRt PTO Rfl> I «MJpK<P, ^Pl%^s RfRW ^jHlfR 

(fossil fuels) (RRR- R1^P><P RJ1R, RRRt, CRGjfpRTR S^JlPisi R^jR RRR ' 5 f1 3 TCR W RRt ^ CR, RlRtft 
‘•SRR R^csi ^ot sglsicsi RftR I 'kPriC'SR RRT PkRt>*il <kr R<psi ^(RlPsi «i«j>r*fH 's ^1c<i<i c 1t ^<pP «i'®! < i 
Pro i PwiN>)? Irristcrr rsr RpfRR, m\$ Rt r% <?m Pmhi rri ^ i 

vs l*i > J i‘RlC‘iSI fRRRR 3 ^? P<P RC°1 «|*^>fRH R 5 1'src<P j 1<p° 1 RRtR ^RJ RfRWRt RRRR , ' 5 ^jfw pFRR 1 '® R^R 'S 

rDwr wf ^ i fnw^ vs«tj rSNrrr wrj rirmPr 3 « wkt tRRRfR r°^, Rifa^RR 
Wl 2fR® ^sRt^RI 'Q (data) R^, f%9RR (analysis) 'S RTtRJt (explanation) RRtR ^R° <j so 1I<p°i 
S fcR'S RRt®rR RttR RsfifRl I 



^5- i.® RRRW « RWRt site RIRRSIR, I 

P'S! SI RtRp rc° 1I— fRRRR 3 ^? RHc^ RRIR 5 ^R ^©Pl R>Rt I ' 5 RJ 3 FRH 'S R(R<jRtR <pc°1 S'SlPl'® R 3 ^? 
RHR<MJtR Rlffa ^ftR crRr (R5R ^tc®f RJR|\a ^vs RTtR, RM©r% RftwlR WU RIR^a 9 R|<f RRj 'Q 
9 (f^R^f(^^^ 9 nR ) v5[^p^ ^ RCRRRtR 1 r% RTCRR £R'S|pR> RfNTt ?Mz4 'Q RftWlRRRRCT 
CRRtRt 9 lPP4% RNR CWR -5Rv5t ^SHt#f « Wst ^TR*f R> I fwf <Q pRSR 3 ^ t’R 

9 |f)w c t ^(R 2mPr« ^RStPw vssfj R?g|^ Wf ^FRlt^R ^®R SfsR *T® I CW *R, ^fpRt 

^Plvsj^® <pc°1si 'SR^PRH < PSIC'o I 'sRR (R 5 1sierl'o]si ^ 1R ^Plvss ?T|<pc'o 9 fl(R ^5R RRR 

^t 9 !^ Rt fRSlPr^ WlRl(R (scientific journals) 2Rlf*f« ^sRT CR(^ WR^o RR I RlCR RlCR 
RR^ 9 R|5fP R^RT ^ ^ 9 lf(WlR RtRJW *R1^ Wf CRTs 9 lfiR (R <l>sioi> I STI 9 '® ^RR 

Rsfet's PpRRvs (hypothesis) ^I^R RRt (R, RR RR RlSJdj^ RtWs 9 I1(R iSR° 

R5R RR 9 lStWI^(RR RRt (citric acid) *R® Wf RR I 9 lP<P?l*if a c tRRR R5R 'SR'tJt 

RWR ^R, ^J R5R (/$ R RR 9 |ftwt Rt RRR ^R Rl 

9 ||)Wt 9 Kf%^(Rt RR> RMt^R^ 5 CRttpH^ 1%R5RlR CR5TT SB's 3Rt®r%R % 9 lW : t >t^©r 0 1'»j <3 

9 lP(R*R1 f RR I 








R>tCTR Rl$i<PR«ll 34?R RRt 'SRR’RR 'S aCTR3t afRRR 'fi'SliJ RT3 I faaaRRg RHca* RRRs 'SR 'S ^jfw 
fRRHs RStCTR ’iftWI aaRRIRs R^R RM I ^RR*RR 'Q RCTR3t 2tf I® ^fRRtCTt RtRRSfTRt 33RR 
aMCTCTt '5tJR Rt R>R RSRt^RttR RRt RtS^%T I CR RRCTR RRRt ^t®t R(RR RR®r ^ at RRCTR RlRlt 
RRt RtCR Rt CTtftRs RtCT CRCTt RtRR RR®rf& RfRRSRRR £RRt ^R I 

atRRRR awtf 5 ^ rsrpft ame# Rtam aR3t RRt ^tprtr 'q rctrrt ztfmm rtcr# ata i <m?Rt 

afhataR <P°ll<P®1 RH(.a> RtCTt RR3I RtRSCT 3Ra <P°ll<P°1 fRTR 'Spjat C#fFT ^|1a> ^CT Rt, RSR 
RRCTR 3(RR ataR^s 'aSlRR ^3Rt JJs 'S R^©r ^R I aH^Rs <p«1l<p«i RH(.a> RtRtR RRRt ASIC's RRCT 
rrctr a§wrf aaatR's ^sfaat ^a, ^<tR crrm rrctr fhwh taa t%% rm rrr an©rf[R < #wi 
crctr ^s?n ct ame# rrrt amt am i 

rrrct ^rr*rr 'q a<RaRt aURt ^rrs c^cst aftmafR#, mr caatRt cantRt ctrr RlNataa afwac^ 
a?f rrr -strict vs^ar ^ rrt ata i aftma « vsai^at ^ r 0 ^ rrsr avatar a*R% ctct rrt 

RR I RR® RRR 3Rs defeat 'Q RRR RRCT (RtRCTJ RR I aR R(RR RTRfl> ^CTJ \sR J « ^RfibSR RsR&R 
(RM^RMt) 'S fa R5Ra RRt I 3t^> RSRRRRR 'CT'StfRR 5 RTNlt aatR^jRR 5 CRRR ^R*tlT> £R%t 'SfR CRRR ^R*tfl> 
R#%r "®R aR# 1 m RjjCT RRt "5R I 

®rr*rr 'q atRaRR at*o rrrr fa®tR aa° s RRRwica #t a«R cw ^r r^r# ^ctirr am 
' s rr*rr ' s a<RRat aiRR rnic^i <pfD 'aaa i at 5 '® rrrr Irsictr rr ctH^r 1rr?j1^r r^r rikh aaR 
RRCT Rt fRSstOR (MR W®r R5R®t RRCT ^ tepa RRT^s ^R | fRRRR^R fR%a RRRRR 
<R5R mR RRJlcaR 'RRCT ^fRfa#»RR mR fR#r CTRRt CT'SRt ^R I a RRCTR ^flCTRRR RtRJCT ®RR*RR 
« aCTRat RICTR fRRRR3^R ^ ^ ^ I 

taRR ^ftCTRRt CSR^ a^^fRftRR CR, ' 5 RR*RR <3 RCTRat afaRt alRWRR RRJ fRR Wf RR aR°v 

aa# ata 'aaal^R R"^r<p i 

aCTT 'RRRt aaR Raa^MR aa^R 'Rja'RR^R aaw r# i a%1^ aa ^awfea miaCT 5 aal^ rsctr/rr1®r 
rtr crr m cr^ctic'o fea afa® atws atR aa?, rtr^cti . 4 »a lapR m rr i csmctr a^aRfr:^ aa# 
^l^s am, afaCTR rr ^ m i afaRR ^af^tf% f*faaRR r^r^sr RiUafa caatRR rrjctj fRf*Ro m i 

-^wb .'b ■. aaaw»t ct ^a rr i 


1 1 

2 1 

3 1 

4 l 

5 1 

6 1 

7 l 

8 l 

9 l 

101 









bo 





’lftt‘¥ c t ^t®t sMliKR RRR R^RRtR \g ?1c<J<) e tt RRt <pl^*i , C'orPi RlRRfRR 3 gRR RR5R Ri'al's SHlRR 

gfhR ririsH^s <jri ^ rt i rrr RtRRfRR 3 ’irnsrt rwt r <#rrr ^rj ri rriwir rrirr 
R>R RtR 3 I ROl<P gRT RtR RRt R% >i$.0st$, R(.R i lfsi'i> ^S RfR, fRRtg', Rt^J, RWJRsRht^T 
w rrmr ^<p(it i i ®t^R wirrIrr 3 g^r R?£te 4 <r 'St fgR gtl^cR ^jRt '»R r^irr 3 #®! rhc® 


siMrr 3 'sr gm ^ i 


gffangR ri f^m-^tHt, ffR, fijfwn a^f% RtRRfRR 3 geRR rtrsir ®gt 

RlRRfRR 3 gCRR Rlf®t®rl CRftS Rt'3RR '•S7RR RR^fl G <|J<R|(.S1S! R'DR>'i>l^ l! l<P RR 3 ^ Wlfw '^Gt Rt^S I 4 
R^lR*’® R|R©rl)*i fRR5j (Globally Hamionized System) Rl^R PRiJCR* RtRCR CR£R bti>ti>^ RttR 
Wlt'SRsCRsi SciJKR RtsSCRR G SjjU*1 RtGJ ^<pfl5 J 1C'i|°1‘i Rgf&® SR I t5^ J tC'^°1C‘ifl 3f®RTRT Ir<JS| 1%T- 
(R 3 ) RtRlilf*1<P RRfsftR 3 <|f% G Rt5tR Rsfet's RR>s| 'SIC 5 ! 'SIR R 3 !!, (R) gjfw RSWt R^fl" ®RI- 
t&’I'RJ (®ftfaR®r) R>Rt <4RS (R) (hazard) G Rt5t 'fRtRtR WRI RlR©r*?]t RtSCR*!®^ fSS* 

Ir^IRRRrRI tRTSRR^R R>GJR >115 RRCR^R* ^R 3 - b .<t - 4 'RIM&RtR 3 Rt'SCRtl 

crrcri sitRmfRR 3 sRi rrrstis; ri w t r^k® m\ ®m rimr rigj wwwsi rrirj e3f®tosg , ®r i 33nft 

RRT/Rf^SR 3 ffrS* RRtR Wf ' 5 fR*lJt Rtf%t I ®I5FT RIR^tRRRlt 'W®rt CRRlRt RlRlsiPl® gCRlsi 

rimr m (Rgr cRtRt ^ r#^#®! rirIrr 3 rirri fRc® ^ ^ gwm 

C^f RR 5 ^ 11 ! 'G RR^tW Ws gRR I R 5 R RtU^l^xP RRt^S C^tRt gtUR ? 1 tC?R RRh 

(label) OTl^ ^ : 5^1t RfR R, ’ll MSI WRIsiR^ g^llU '•S < ! s fl> 'SJM'SR f?Rl^ ’TRT^f C^ 3 - b.^l R^t) I RR;®! 

m RR5t<R#st Rwm ^ r <r^irsi w wtit rrrrsi wtrr s m, 

RRS gtt Rft R^ l^'SR 2lR*t WGS Rf ’ItR I i£|‘ ^R(S ’ll hR ^ 9 lft 1 ^ c t fsRffR "#(^*1 RRR OTQHt 
RtR 1% Rt Rt < #(? c r( s tR Ws ^iR 1% Rt, Rf *Hw fRt^S R1RR I Roll's RtRRfRR 3 gRT RtRtR, 
#5tR R°R^g RRRT RtRllfR^ gRR RtR sfRR G 'SRt^lfg^s gf^Rt i£|t5tCRt RtR, CRRR RR^ 
g(S¥(RfRI 


igs-i.R : RtRlilPi<P gRR G ^f%R R|R( ^RfR ^fRJ fRRtf^S RRR>f%R> f^, Rt5t G 


RRRtR'Sf I 


RtvWf^xp f&R 

'^ 5 , 'JfRR RfSlf G RtRRtR^st 


R(.^ln<P (explosive) gRl, Rt^Ts, fRRf Rc®r5. R&ilf ASIC's RtR, RRR- feR RtR- 
RWt® 1 tRWR <3 fim WlRgiR RR^R RRf, RtRRRR RBtSM RRt, RR«t RtR tflRR 

RRHf Rl^R sTMT, RRI RJfM RRiR feRR RRR Rl% %R RRf, RRRRR RRR CStR 

■fRRTRR SRRf RRT 1 


RT5J (flammable) RRl^f- s UtR, WR, Rsj^R 1 R5Rf^ Rt^R hRR RtR 1 R&sif R>R 'STR 
RR, R5jR— RTtRRRR, CRl$1%rm 1 >S hRRR g<b RT^R RT 'STR CRR vp R|Rt, 
RRR RR RfR 4RR RR^IT RNt 1 








WRlWR 



w[|l4WRt3[t « RtaaR®t 


WIR4 (oxidizing agent) RTR RT ®4T aa$, CRRR- C4tlRR RTR I tR° 1 fRR CRCR 1 <|1a4 i 5 
RC® aRR,4T4RTR4TWRC®aRRI RTR RCR RfwsiptW RNT, WtRR t^fWT «s *1® 
4RR RR3T RT affl, <tmlMd RRR RtC® WRT, CRCR f%TRR PWT « RlW-^t RRs 
RTR^lR4an 


RlRl®J4 fWRW RR$ (poison)- RTR, Wl, 4f^R I fR^RR, 4C4 RfRCR WRaf o?RR 
^C® RRR I 4 4RRR RR«t WUt ^sFlW ^TRR RSR4R 4Wt 4lf% I <mlCs« RRW RtC® 

wrt, cRca fRaiaa m « Riw-^t « irtr aca) arwata 44 i Rite acwa 4ac® 

ana 4 rr war 4®cn m i affaaa aw aSM fasaa warn atoraR 44 i 


CR3R RR-SPJR R°4l® (respiratory) WR WRT R?C4TR%T, ^aRjRlWRR R5TC® aiCR 
(mutagenic) , 4TR1R (carcinogenic) 4WC® aiCR I RaRfatRCRR afea 1R4RR 
’RTCR R°44R 44, RT4RRRR RRR 4C® 'WRT, CFRR fRRlRR PRaf « RTW-'^ca RRT 5 

amta 44 i af^a fefcaa r?rr « aaiaa alkarwR 44 i 


alacaCRR WRT 4l®4R, faCRR 4CR WRW (aquatic) #7RR WRT R#WR I 4 R4RR R4<t 
R%-RR1R RrfwfaRC® CRS4^fi>®RRI af"4R fefCRR R°4R « afkRTRR WRT I 


4l®Wll®4 #n ib8® RRR WT4#4lC® 3RR RTWf® RCW% I fi>^f&C4 %RRR 
(trefoil) <3 aRTRa I 4fD 44 wf®1ww 4l®4W WfM4W%4 (4%) RalTCRT 4?I I 4a4RR 
RptJ RTRWTR5J4 tW4RW1 4CR fw 4RR 44 4f7R 4TTRIW 4RC® 4RR I RpH CaR 
WRT aRR 4R4R R4RR ^affaiRR aR^ 4Riafw gaTlfa R°44R 44 I 41W44R 
w tRwraa ^ awra, ^a^s cat4i4 alaaR 44 , crcr tacaa aacRa m awr 
^®Ttfa i 


aw ^afi? cal® caw Rlcaa cacaca lac^a Br* ( 14 - i .v) CR'sat wtci i 44ta %aca aw ®ai (54 i .v) cac4 
n f5^ aiat rm R¥far ^1% 's Rjfa>a RBrta a^fRt 4ata cs^t 4a 1 

RtaiCT c®Nat f^wat <jaa 4a 1 
















?RT?H 






«f*f: 

i. «IFJ C#fTO *TC?T ?\?<m C^PT ’Ft*# ?$? 

^5. fgfwmus^r *t. fwFH 


*t. ^f#F 

C^# ^l%F C#t? 

#T 


Tt wlfafiSPn 




^t. ^rtf^R 


Tf 


V 4<# 551W g#F ?tlFr ®t#?r ?1M C^F FtSp!#^ f^lWH? 



8. 

B@ (FW (FtRWU- 

i. 4# ^tFFf^R 5 2t% 

ii. ^us ^titF %rf ^ 

iii. # 4 # t^t f%fgff 

fs^FI C<Ft##<F? 

<f>. i 'Q ii < ii 'Q iii 

Tf i, ii 'Q iii 



«t. i « iii 








b. 



tfeb : ^CT<1W<( fe> : >)<]fec®to 

<F\ -5#Ff^t? 

*t. C’k’f ’TtW! ^ C<H? 

^t. b'ST fTOSRBR #»K<f -^TMTf ^ I 

yf (?FRf5<T I 






iSRR C'olvo R 3 "^ RtR W G 'RlU'iH ' 5 ft(^ I J 1<P°1 Rlt^ RtRtR'Rs Rh ' 5 IR 3 RtR Rflf®f <KR— rI^M, 
'SRR G RtR%I I 1%^ 3 Rt'stfRR R>R 'otRRtZflR fR% 9 PT$ R$>*1 , fR% 'SRR i-flRv fR% R|R%R 'RR’RIR Rt£R I 
^t*lRl3[t RIrRsmr RKR RftR 'RR’RIR RfRR'S‘1 RU> I R>*i ' 5 fR 3 Rfas^ '•StIR fRWR £Rf*lR>T G RR RCiJC^, 
'fiSR ^JR ^(/IR CRftRt RIrRsr RCT> Rt I R>$*1 'WRlR R>MRffi| (R£R Rt 9 !?® Rt£R; '®t 9 ( 3Rl£RR 

RttR RttR ^ ‘RRs ’ l J£R R£R (R^s RttR I fR%j[ RtRTCT Rf^R , 'SRR G RtR%I RRR/^R 

R51R SR'Rat RR RRt RtR I ^sf RfiR 3 R'So 3 ^a'»t£R 'RRRI FfcRR Sl'S'RtR I 



wt?r *rft c*tw ^m- 

(b) RRtR Rfovo^R *f|RtMR Rt^KRJ RTR:# C#s W*tt RTNTt RRFa RIRR | 

U) RlvoNot'qR Rt^RJ Rim G f^RR^TR RTNTt RfR^s RIRR I 

(vs) Rf&R RTR;# RtR G %*lRRf®R '•3R? > ’®RR RTfC# 3 Rja>*1 SlfRRt R#t RRS's RIRR I 

(8) Rm<;#(^WRf«^RRRT:RJR^RrHJtRR^s RRRI 

(<?) WlRWt RTtRT RtR RfNRR RtRRN CRRC's RIRR I 

('b) Rf# RTfC# RtR G %RRR\sR 4R vaRR RTR;# ^^R SlfRRt #t 1 RtR RtRTCR CRRfas RIRR I 
(‘O 2t^f%^vs R^FDmj RTH5R RSRt RRlUMR f^SlRtN RTStR RT*fR RRRs RRR I 

(V) RMRfRR m « RtWtfR# R^RRRR RTRRlR RR£vs RIRR I 









■*TtW 'SW WT5I^tt TfR W^®t \5|^ ’PrKf | wwfi 9 f'T$ k^lW't's t%*T ^ffi^ 5 - 

^$*1 , vs<w ^^ii^lii I 

fbWl R>% < I s !^‘i , vs$F1, ^1ll<i]u 9 l'Tf($W fbiil OT'S¥f $.C°1i: 







’IH'i “R't f^(^f5j ?(j|^ 

Wt C^pT £J\ 

F fm-> 

^ ( == \ 

■srRkf ’tm ^ 

fik ^.h : W*f 'S ^T?I%I < W^f 


^tk-Wlt-'5T^5 

«?it 


gfiw#?. 


^RTtfk (^*T 


PltM ‘4'SRt RtWf'3 :- 


<t>$M 

VS <151 

k?I%R kl% 





^5 O : ^PT?H 9 Prt< 

wmt wfcrsre 9 i%m 's 

awt%T®i frPrfcj JiHc^ s nw c tt ^c's 9 iif^— 


facer ^ : 

®tri c 9 if*t®r , 9 it«m ^t wu crm ^fkr ’twn:^ m ks , 

v5f|^f% <3 <$$ | 

i*Rt^ '•S<I s fl5 SfiTf 9 tlf^[ •Tt'3 , 'SRT 'Sfl^lvsfl iS<pfi> 9 TK3l '®t WT I ^ ®f¥ ? 

Wm ’lift <3 ^sR W3 ^5 ^ ^ <m W W\ fWR ^ OT«f I 

^ ^ t^TkS I 

9 lW¥C c m *m$ (Pf# W I 


9 lW¥ c t 'Q ’ifN^kr WJCT % 9 R^3 C<FM MW <F<ftvs 9 flWR C^f^Rt 9 tlWR R vst RTMTt 

<p?r i Rt<jc*iGfsf(M> c®twr 'Q 2Rtw c t%i^t £#t% ^?r 9 ihn <rrps ’tm i 










(Kinetic theory of particles): 

3R>R -^EpaR R[Rt frafit i*RS. 'at <P$*1 , 'aRR ^RRt *ttt% ‘•S't i W% CR (R>l£Rt <-SR>ff> 'WRIR 
RftR> | rrsr ssrjRIr RRftsfR ^ c tt 3 T^ *lf%*itR RKR> I 

1*1 Cb RRC^Ir Fa*l '5R 3 ^n?I ^1'slCR J ifer'a RftR> ^at CRSTTf RCRi 1 C^l-sfo <p$*l , C^I'sfD 'aRR 'S 

c^hI^ ^tir^r?! ^r 3 ^ 'Rtsi RpatR iqw ^ir ^ir risrs : 



f5^m : 

• i£]^ 9 R1sf(R> *?)'»I(R <P$>*1 CR£R> vaRCR i-SR?, 'aRR CR£R> ^tTT^tTr 'RR 3 *^ CRRt RtR ? 

• 1%R 'RR 3 *^ R>f*fR>tR^ , ?)'»I(.R 'RR^RR R>CR ? 

• CR>R 'RR’RtR '5 T i ^ 3 T^ RRtbtR R>HH>lfi|'5R 3 R'[R, R^RWtRtf%' 5 R 3 RlR iSR^R^R RRCbCU 
'RR^RR R>CR? 

• R«R <-SR>f!> 'R'^jR RKR 'RRR ^R 'RtRR c t *f% RRtbCR CRf*t, R«R Pp^bi R^R '•SR^R^R 4RRR RKR> 
RlRRCR^KR? 

• )%R '5R3 R[r R^f^R^C^R 5 tP^lR'alR 'SRsRt RTHJt RR I 

^ftRRt RRRRt ’ftfRR %R WRtR RftR < #fW; RR¥ (R^R) , RlfR (Wl) <3 ®r%RM («lJt%J) I Wt 
2RKR 4R f%R RR3R1R RfRR^R CRRftRt ~5JM: 



Iwr RR : #»fiR ®f%RM^ RtfRtfa 4R°s <#RR> RRW < # c t^a RRt RTR? UpCW <#f RM£R ^ 
*H'»I(R RRC<P RpH'a ? 











sMliW 




^TlPic^ (.tJPlW WWd=T ^ d^^ld^s *ltd^? ^IdS ©r^liHld^ ^ 5C ff 
I ^d^ 'SflW'S 'at p t dWf ^^d^sf <£R5 TO ^Ht> *ftf®T ^d?I dW I 
d^d*f f^s 'sM ^®t %iW %iW ^?T CW ; W%T^Md^ d<Qd*J 

’^ 5C flW dsfdf ^ se t1 5 1^< C®! 1 ^) •?1'»IW <P$H , W=T 'Q *tXl^k 

<pf^r ’ftrrcsfe ^tw 's ^rrsr^r ^ i ^tfipi# ^snwt 

'®j) s i *rt w *itd3i wwr ^ (7f ^itcsw ^rt^iw 

■^sWl^T^T I ’f'TfC^k ^ sc flW ^1% <P$H ‘ ? f 1 Tfd^ '§ i s l*Hl?T d^f*t I 

^T (7f ^P c fi^ dsrf^i^ Tj?rc^ wrn^ w i 

^ _ fear ^.s <Ftd*i fStwt ntf% 

? w%r ’Ptw w *itc3i wNt ^ ^ra' i ^^d^ ' 5 ft^ e t ^®r *j^t ^sj , 'sr^ow 

C?R^5 «|Oi<p '5R3Rfi^f ^fdl 1 5 tfl^t5T 9 f 1 Tf$lw ^fPT^ ^f*f1^H«R^ FTl^»T ^fdl 1 ^ 5C fPT^ Rfosj f^ 5 

fwh i#d?i «rr^ i srf^s ^nim i 

<l's$. OT¥f ^ ^FTW^ 9 li^>*i% ' a rer *1 <K3 <^R° ^=TT5=T d<Oto ^rf5T I 'ssW ' 5 HTO?J ^ 5C fPT^ '■jdsl 

^iw i ^'Cw 5 tn^t5i ^fpr^ 'sjjwsj d^R^ 5 d<tf*id*j ^nrr <^° $^dw Rfosj f^ 5 t>°nt>°i 

vidW ^r;^ *t% ^w?i <pw i 

stf^sd^W fsf%d« W > t“f% ‘ i t t Tf^fd^ 5 i£R* d®fd¥ '5f 9 tW 'SRTO?! ^fl^ Wf I 4^*Hd4 

^oH f^td?r ’I^Rkd^ 5 C^fd^T ^5T Wd=T ^ I W=Td^ 'aM f^Td5T ^£bHf?d^ d’fMd'T Wf «lJl^t5f 
< # c Rs ^?f | 




'SR^tn ^rRRef wra c^f*t «rtd^ i 

wr^gwt c tfw JKdbdil ^ ?rfd^ l 
's^=T ^W?T5I TOSSWt'tfw TO^'f ^Rt^IWfW Wl 
C^dS ^Ttn l ^lTr%f ' 5 R^T?I TO®SWf c Tf^ TO^'f 
aiG<p^lw^. I ^<1^ ai^Sft C^dS TO?T CT ^ e ft 7 T^ 

^TSfdst aif^-'8f^5 (RWln •Q TOSSWf 6 #^ 5 
oiFoat=<bc<j Rftra ^fed?f ’fds i 


Wf-V5 , sMl*M- b>^- b o'Sf 











$,.'3 ^Tt' 5> R (Diffusion) : 

33T frsf3 4Jld3lPi<f 3345443 '5T43T 313(4 3f3 311^ ^4lb 3JI3W4 3M, 4344 ^3(43 333Wf(4 
4 jt^nto «um 3133 n&t tot 434. 1 mttom 43# 4swt ®tm torm c^r^rm st4H 43R4t 41*143 4t %t 
3 °s «rts«t 44341 i 


to 3 ’ft 


43 — ► 

wttorat — ► 

4 m 

fM \.< t -. 33433 34*0 333 4<4 3333 
4143 34344T43 34 


43 « 1 


rat 33433 fto 


b 43# dJfBsw f%i wi 33to*fft ^n-ic.^ptB'si to i 

Sj3l433 to|43T %4 %4 3tl3 C3t3 34 I 
s> 4 t 43 #t *ttf 3 44 ^ <r m* \ 434 s w 5 t w 4134 34443 443 to 43 i 
8 4313 433 43# 45^853 #1 31% tot43 313 43?. be b> 3? elfoillfi* 33^ 4313 33 vft? 
3143# 34® 3>4 wt 4134 4t (7# 3>3 I 


to 


W 3 %t^TC 5 ra 413 / 
^ 3 H 34 to g^< 



%l 43433 tot/ 

4313 3 Fto 31 % g 3 < 


t 5 if ^ : 'ssiwfi 34 <j g 3 < ^s«ttsr 3333 


b . ^<pfD cb>5lb5(i< ^<pfD 3inf3'3i3 *nsPrnwnwcM ->-<#4 3i*t i 4i4s 3# c^rr^t 34 i 
3,. 3# 31441 43^ 3° 3133 4<4vs WBT 343 4134 4# 34 I 

vs. vfl3t3 433 >43# Cb>Cfb5<1 333 3lf% 144143 313 43? b 'S 3, 4° 3f43# 444 W 433 4134 

vsf ( 7 # 43 I I ’ 3 % 44 43 < to I 

<i)t 3fr4# ^ W\, 443 43=1 toe 434s 43 I 4344^ 3^3 33, *33 to 41 (434s 443 3tf33 4143 
Ibp! 31 3 <(133 431^441 1343 4344 f4 41 I 













: 5H^T ^£8 

^TSlf^BTN ’ftWt 

a^r 


fe 'Oil Mil <1^ <Ff*R 


’ffNn ys \ ^-<4? #t (ff^^sH sfmc^ ^ w pr?r^ c<rf*t 4 <r >rtt 

pr;?r^ <r i ^®rf^ *iwi<t ^ ^Rtrr ?[?. ^ff^m c<rf*t %r i wrr ^stfw 9 n% 
^trir Rsir RtfRCa ®i? c#f i wtwr ^ Rn%r %t< ^utw!f%f ^trR^RfR^tfi; 

fim ®R^a RtWtR <R*Rat¥ ¥ ’l3Hlfi5<1 CFR<3 RRf R®t<T ^RRRP <Rf*t I ^RPR 
’ff^lwt crpf ff¥ ^trrmr rr;r rjirpr ®rrr rrr fR# <rT1 

^RPBT (SM (.<HMlfi>C.vs$ C& TC=Tf FH 2fC¥M WT^llfT^ ’ 

C^RRt RtRRR ^f^T, Rt ‘>tlR%t W3 'Q RRoRR 9 rf? M^Rfef SI (-^ CO 2 

^*R^R *|5)*H»IH > * ROSTOV 'aiRs'tel'Ej WR^TR^ 5 tRSf f^Sf “4? RTfRR R*l*l »MCt>«l C^f*f, H 2 

^fpsR RTtRCRR f%g Rt®R Sk1'$<H 1%^ I J 1 <lCt>c?J R>¥ RtRtR CR>R? He 

v 0 rs . /'w~yt*t* • x W03 ft RPF (^ m^? 

^.8 RSWt (Effusion) 

__ w. ^ <3 <w oc<i c^u g xgR:^i am* 

lRM*lf¥ ^tlHT RT Rt^oRt CRsJR RhS I C^tF 4 Wf R§g R>R I < m RFt^ >ff R>R I l<P§(‘ s K c fR RtRTR CRRSR 
_ V8 ^Sva£3?Ff^ft 

J’RTT I CFCR CTC^, <BR ^RR RPTt?RTR7[R Rt lRt%R WpPjT?. fi^R rRMR RMF I 

« t% (^rtr m rrsf rrr^trIr m fit rrr wr e$\ rtt% rsr ® rr»rr 9 ffeK«s 

^3R|R R5RT RR I %RR WjR ®Fg^s RFsgr ^t*Tf CWF I f^5 W ^5 «TR^ vsvs ^% ,5 RrF 

«TR3> 1 ^ Tpjcf ^Jt^ l 9 TI®fw F?I I 


w( c^p 
fFZI *.b: f^B 


^flg 


RPmln *0tPRr¥M w«j,wn' i t^c-w ¥t*r c#f «TR^ i w 

c^tPTt ? 1jl(. j i < g '5»t>H ’^sppf coffer ^rt^rt^ stfsHt^ 5 1%o 3 T^" c t ^pt i 

Siil$ i ’a <? r®f 9 1 ^trl^T ?t f¥PH (CH 4 ) ^ITPTC^ ^if ^ 5 Ff’t sRBTffl f^f.^.t^t (Compressed 






RRtRR 


natural gas)-C^ RfRR^® W RtRRT^RR WNiR %R(R RmiR RRt 3$ I RRRtfW® vfHtfR 1w 

RmlcRR 'srj wfR<F rtcr Ircrr 4R$t fwitRifR crc<f stra R\5d?n « crtcrr rtir iRlRwftR, RiRRM(Rr 
rjrricrr 'Snu wfR<F rtcr w%$?r rrr tRfwitR w rtrt ^r i (RRrtntr f^lRsmsp, % ^cr crtrt 
crri rkr rwitr rur cRfe wirr^ i Rt crcr* ftR^^ wm<s rH w rkr 1 


^r# rirr #r^H rcrr ^r# wf crcr fet rrr rr #&i?r[r ^<fr %rcr crr rjr fR% rrr 5 ^fkR 
rcr 1 ^crr flgRtR RRt crr ^cr wirt fRSRRR ^r° crr ^srIr rr RRsj] R>t7¥ ^ogr RRt rttrr 1 


Iwf R*R : CR>lRlT> CRCR 5 RffR RRCbCR CRf*t 5J® CR^jCR ? fR^RR RflCRR ®R 'S RRvq RRt 
«R 'S RRvq ^olR CRR CRf*f I fRvSdsH RflCRR RRCbCR CRf*f I CRfCRR RflCRR «R 'S RRv§ 



rxIRr \g tRgRRR ri?r 'or 4R° 
fRgRRCRR RlR 'O'RJ^IR ’TIER I 


jR t^RR 1*10*1 I Wfi>R 'OR 4R° RRo Ro CRf*t R£R RJTRR 'Q 


(2ff«tR R^ : RTtRR 'S fRgRCRR R#RR fRR> #1 f^RSt fR^r RToTR CRR I 

crIcrr « *t iftc^r l^r 

CRlR RRR ^fRCo RtC<F oRR RRRRr f%R^ ofR^ 4<FRtGR CRRt RtR I CR1R RRCo ^ 
R[otfl> o| C*ftRR R*CR CRR I RotR WRotCR CRTR RJl%f WR^T Rt<S RR I RW vsflRRt CRfa 
RTp ^Rf*(fo'Co RRR W RRR I RW} *[o0 RtRRR W^R ot vfRCo RtR^CR I (? 
RttWWRR wRfc ftStR (RtR, RRT<3 RtoRRR ^Rf^fWs CRRRR RRCRR RRR RtR* 
W%rRTR RR I 


S'//, 


1%Ro CRRRR RRCRR RRR RRR 3 


<^f + 0 2(g) ^C0 2(g) + H 2 0 (g) + ^tR + W U 

R.'b 5 t^f*T « ^R: (Melting and Boiling) J L. X. 

RrrRr Rrr 'Q r(5r IrIr^ rr;r IrIr^ 'SIRrmr Rtr5 rrr i fe r.cs : criwr ^rr 

RfhR-i: rrr; 5 # rrr 

i . t%f (R1R ^5t RRR ^R# W1R5 RRFRtR fas ^R ^R°s 4R# R# fRtR (RlR^M jMIW %vs ^R | 

R. fre^R RT^f RRR RWRtf% 'Q ^RR^R^ZRT Rt®rl7o ^CR I RRR-t^TRR RRR I 

RtOTtfR&lR^ tRtf^R 5 Rlt^®R RtRRR 'RfBtR 5 RlRt^s ^CR I S ^ 

T^l^ 

vs. vRR f*fRlR %R fkR vsfR fR£® ^CR vflR° vRRRRvs tRRRCRR RtfRCR 5 Rfv&lfR fRCR 7 

^RRl^^RR^^RRR^fRftt^^RI RR^^RWr^tRRfRCR^ i Pg^ 

RR vsfRRW CRT5 R5RCvs '5IR I ^ j| 

=- a *Wt^ 

a. RftRRf^ RRR (RtR 5 CRR RW Rf^ RTR 1 fRfRtt RR RR RRR 'S vsfRRW CRT5 W?^5~RrR1 

1&R *.io : ^(5*H RRtJ^R ^PRf 

'5s. Rf¥ CRRl^R X-vSRT^ RRR 'S Y- RW vsfRRtRf RtR R3>tRRlflt (curve) 'ot CRtR 5 <RR RRRT°RF tR% 
RRt[vs ^CR I 


4ftn 

fCTTR 


fe R.S> : CRtWR ^RR 







smI*m 




i. fftw Affot 'Q tAwAsiTTi AMITs ^ I C^tTT^T IW5 W! ATl^ 

<#ft t AftWTA C4*f t AlA AtITF I 


A Atft ^o W Wt A# 'St’f ft?® I W*ft AAA AtSflTA <(Alt WW 3 
'ST<^l?l<lMWra C<jl?lC«J CAITs AtIA> WfA WT (TBit 4A M« I 

'S. Alftw WtAM (7# 4 < SG^ ^£4 | 


8 . i-sr caitf cm 4 wa% 4 irr i ftft 5 w wwwwt (rrtwm i 
<t. 4 m , i 9 r& «t 9 Ra w i 



AF»|f44 FfcA (1 atm) (A ^T’Tsrl^m C4tI7tt 4*ftt AWlt WITT AftFs w (Tit WTmtlA (Tit AWfafa 
4=TAk4 4ITT I 

TFs|ft4 AftA (1 atm) A ^AAMA AAAt WA ’I'it Atf%r eft W (Tit ^TfmMtAF (Tit 
AAtITft 4ITT I 



E-F- A%AM («Um) 
D-E- 4 tfn (Wf « i 
C-D- < #f (Wl) 


B-C- 4 W (444 « Alfa) 
A-B- 444 ( 4 # 4 ) 


fe : Aii w[4 £FTfA4 <n£K<i4T (heating curve) 


Iwf W: A-B ’tW 4 fi<IW ^Aft, ftg B-C 44 ® 4 Aft At I WtW C-D 44 ® ^t 44 M 

4 ft<TW ^TTt ft§ D-E 44 ® ^Aft At I E-F 44 ® ^ 44 M Wt 4 t 4 4 t®A> 4144 l W 4 *fft 44 tA 44 t 4 Aft 
ftl 4 t 44 M C 44 At ( 44 ? At 4 tt 44 44 T 44 At * 314 ^ ft? 


44 tAfa WF$\ 4 f«HW (4 ft 4 t 4 t 4 - 


+ 4 t 4 

► 

4$*1 ^ \$j9f 


+ '®tA 

•j — -> 

W 4 1 vot^f 


4 mr 








5 Wl*M 




C£j|c«tS : (£|<P$.'©|G<I (cooling curve) SFP'fa' ^C-fl Rfijj 

^<l3j FrcsW I ^sf' 5 f 5 !W?[ ^sf' 5 t afiH ^R^f'S ‘’iRlW'l ^ *Tf ^fal 

W I 

*.<1 W’tm : 




o 

o 


o 



+ ^ 5 H 

► 

J^Ff 



0 


0 

0 

0 

0 

0 ^ 


_ 0 


0 

0 

0 


■fe 0'S: "^PTRs 1 * 


Iwt 

'Q 

% 0 %RK 
<m=c<wi (curve) 
c^h^s < ltra? 


R>g ’fWHsfo *TT s l C=T^f '*ft¥T <P$>«1 C^fCT 5 J 1?ll > tR ^tTl^)*! «T^t 
s$\® ^ ^vs^'^iic 6 ! *tn%r wr$\ c«^ <pfk^ ^ i 

Wf^Tf^T, <P^ <I#T CO 2 twlfw I 

*lifat : f KIWI'S I * 5 ta twtra^ 

FtT® 1 

#1 *##fT (Vt^f (7# <RT I 4<pt ’I'shf'sC's ^jt^^iiFr, 

<P^)TC<P fra <F^H C^ sfTRTT ^ C^ <f>fk^ 

<P?lC'o * 11 ? I 



os : ^ffft 


^ot^r ^rt ^i?r, ^#r *tmsfcF %*r ^r *rtp# ’irm *t 1 %<^o ^r ^ irm w*r *rtN% 


CSTfaStt : i. T# ’ItM ’fHT’Tlf*! <H?f 'Q ^PP cp;«l SIRS | #t *tfi«'s^ =w <f?t^ ^ c<ft 
f%*m <H I Tjf^R ^ i£|^ ^?f PNTt <RJ I 













SMliM 



$ ftd fS> 1SRJ £|c<ll'ST)? 

n. 




8 . Z -4? <[4^*11 










^8 


sMliM 


Trf?T— 

i. 54°c 

iii. A-B«C-D Wk<F « <(M i 

c.<p|ifi> ^if^? 

i 'S ii •«(. ii 'S iii 

*t. i 'Q iii i, ii 'Q iii 



^-*Ttai ^-*Ttaf 


^Tt*R ? 

*t. ^TH*T C^Hfi5 WRM *ici5? 

*t. 'o’WHsrtl^'o ^4T<R^T C^K ’Rit 5 ^ ' y RH WRM #1^® <^4 

<0HH <RI I 

^f. ^anaf^’im 's ^stiM^^rMSHiM 5 ^t^wf *iKp«i <imRr ^ f% 







A 




80 CT.ft 


> 









bo OT.ft 


B 


I 

IpTRlfW'SH 

wfwf^nt 


*f. ■'Wi; 5 # 5 t*HT?3 5 'S c^r? 

n. Sffeftf^ (^ <IJHTt I 

c%nt wTiw^^ct^TWr^ | 


■Wf-8, fPTf^H-^-bo'^ 



wm 

W 9 f'Tf®f ms. ^#m fp^f £vsf*j | mt <4^ ^5 Ca af® 

i’ 5 ' w ®t caat am at i c#sw aatesm ^s£®a a#m am wj ma catiSfa amsm ^§g®a a#m 
am a^i af®f& w$$ fawm £##t aeaem. i aaia £##t mat wm law taw amtafm w?ajt i 
's aaa ateafms 4 <r gf® ®a aeaei i csrfB=r, $c®h$h « ta^|a wf aata a#m i aamtaa 

C<PC*ij caft?a 'S Pl'S^H PlW a$® Pi\Sl<BJ|>l$. ®ta am >14=1 ®a < 3 a ma I cafbMSI mamm 5 $,M 4 >lH 
fa^fimtem mto fa% waea g?m cmm i ^ c#h?T?r wtm amfms waamttfaf 5 # wj aeaci 
aremwrteatcmaaatm i mH<t#aw fa% cmm ^ema artam arta^ i 



4$ wm *nfr c*ttn *- 

(i) aamtgame#mmfamm#rt amc®ataai 

(vs) amatafm a?arr, ®aa??m, wteafm wrt^ 5 ®a anajt ame® am i 


( 8 ) 

«t) 

(®) 

(H) 

(V) 

(b) 


wteafm 5 atamtafaa 5 ®a earn 5 wteafm 5 wmfaa 5 ®a fmtta ame® am i 
aarntga $M43H , cafsa vs ta^ta fmrta ame® am i 
wttearekeaa ama aitart ame® am i 
aamtga *ka amea 5 amraeaa® « cm aamtg wn a#rt ame® am i 


amtaem® « cm aamtgme®caa meai cm# c#f amteataj ®ta aiwtfae® am i 
amaea me amaeaa faf ®3 ^a?®ea aamt^a ^aa^aa^ea 5 faajta me® am i 





sPTT?H 




c% r 


RpGgtG'SR 

~m^ 

^rrr 

Rf^R 

RPrr 

rtp#rr 

Rp 

^rPrr 

RtRM 


^ O.i 


R 5 ^ g41g° 1S1 ^ (W3Ht I 3^5 \Q *ft?Wt«tf^5 TftSlJt C®T*f 


(PflRR RtR 

fij's|<p 






























$g 5 i<rlH RmjPt w i 




^sT^Tf 1 ^® CSfl^, S.G'1 4uH 'S RSdjH-H^, RR>sj sOG^, I ^ vnfi> 3^^ ' 3 ^TT^t I ^stf?^ 5 

3?^^ CStf^ 'S $G s 1 < ftij*'l ?R*0t ^T^TR sffG^ 5 1 RSIj*l R?7fTf ^TfTTT R^lR ^TNTW (Rf*t sffG^ 5 I 
% % c#r^ mr$ <*w$ ^fwif i c3f^ « R^rti ^rrRpf «w ?rr, Sg^gri 

'sRRf^R «w lf& csrf^r ri ifi> P^gh?) y^o 'stG’ts rrr i ^tr ^ (R <4R «w g^ <J c id a i5. rr i 
\RR 3%fi> $f§ «W To I 








2M<[> 

RtGRnR 5 

^trr 

3^as 'OR 

2T^s RRR 

C3T5R 

P 

1 

+ 1 

1.67xl0" 24 g 

1.60x10" 19 
^*FR 

RvSjJh 

n 

1 

0 

1.675xl0" 24 g 

0 

$M4dH 

e 

1 

1840 

- 1 

9.11xl0' 28 g 

- 1.60x10" 19 


VS.VS: P|R>S| Rf*tRt?[ «sf 'S wRR 


‘'’RRf^W G^G’ij 3RR 5 P^RR I PSQmIG-H R^TR ^GW G2fllR 'Q PSdH I <^R7R ^hRJg'P PSQRh R??l7t 
RG=T; rigr 5 ^RTfUe RR ^?J I 











aa^ a^ajtta 5 aat a?ajf at aa# aaafja Iw wt at vsta af asa i 

iafstam aaat^ta ttaa$a/caf5a a?aa 3 , fa^fa a?ajt 4 1 fa&ftatta aatvsta* ^taraf¥^ cafsa « errata 
faam' fa^a atta 5 i fa^fiattaa a%a Ftafata 5 fa% a%^a ^caa^aa^ Iw *t% ®taaft fa% 
wata wata fata aat^s atw i 
fau> faf«tam (Li) aaafjftfa felBa c'sat axat: 


%aa§a 


fa^ta 


caf&a 


fM o.b : fa%rta aaat^a a&a 


cata 

Cv 2 fl L?«s) 5 .C 0 1 <Ri 3 *S 
a°Atrt 

lav^a 

a°Atrt 

B 

5 

6 

N 

7 

7 

Mg 

12 

12 


w vs. 8 : faf%a <aftaa cafSa « fa^ja a^ait 


vs. 8 wfs ^at cata? fa^Hartw cafsa « fa^a aa°sfa% *ata ttaa^a faajta aaa aaat^c^a 4a 
fifa v5(\^a aa (aa®rfi> wiwtta aa) i 

catSa aaajt tataatafa^ a?ajt) vs fa^ftaa a??m (wpRart) 

w <aTtaat fw carsa a?aa aa°s fa^ftaa a?aa i ataatafaa? a?ajrta5 z atat « wwanta* a 
wtf&f^aataa i 



tmsaa %ata ala ^jtgfafaattaa (Al) cafSa a?ajt 13 aavfaSftaa a?aa 27 1 fa^a aaajf ^ta 27 (A) 
- 13 (Z)= 14 


a^pspvsvstta ixj'ca 5 fa^ttta aaaa aat ^a- 

lau&aa }fea aiart « 


) 

27 

13' 

i 


cateaafta* 


caf^a/rtaatafa^ a?ait (Z) 



a% ai#ta sm lofii catcaa aaatia araarafaa 5 a^art « wRajt war mus, \ ^t caw $caa$a, car^ « 


faStja a°ajf 1a4a ^ acaa a^fa*^ aaaa caa : 



ataaiafw 

a^ajt 

(Z) 

«>a 

a*ajt 

(A) 

caf^a 

asafl 



atfa 5 '® 

aana 

calwa 

a^sla 5 

a^an 

la^a 

a?ari 

(A-Z ) 

H 

1 

1 

1 

1 

1- 1=0 

;h 

He 

2 

4 

2 

2 

4- 2=2 

2 He 

Li 

3 

7 





Be 

4 

9 





B 

5 

11 





C 

6 

12 





N 

7 

14 





0 

8 

16 





F 

9 

19 





Ne 

10 

20 






aftaaaai 


i. c<ai^a a^ait aaw 
^t cararia aitarr a>a i 
fa^§*H a o vait « 
wa^arr 1% ^a>? 
arrait <rt i 

's. fro asw's caw 
aiaatafw a°arr, 
caritla, ^caatija 'a 
fa^5a a o vait fa*# 
aai i 


28 < 

14 k 

14 r~\ 64 /"i 56 1 


So: 31 n 17 n 39 1^ 
4 OA 9 15P’ 8 W > 19 


C Cu Fe 

'-'? 29 V ^ U 9 26 A ^ 


■5a 5 'S.t?: RF»j] aaafja avPas aaaa 


i^RM ^w artwtwcaa 1%a aacaa aaar^a a^a, a#a\ ta^Sa asait aaLwia a^wt afaata war acaf: 


ata 

aaafj'fe 

a^sla 5 

la®3a aiait 

aal'S^ta a^<Mi alaaia 

aj^icaa 

at 

ostium 

0 

;h 

0 

99.98 


© 

tH 

aaat 

iD 

1 

0.015 

hs^ciaaala 

tpam 

0 (A) 

aaat 

iT 

2 


c^srwa^ta at ana 

^a ^a^ si^fc>oo aP 
araiaj afaata aFeat ala 


atec^lwca* t%afi> ^tft aitcaRfrta 


^a 5 'S.'b : 





smI*m 




( 1 H, 2 H, 3 H, 4 H, 5 H, 6 H, 7 H) 'TO 473l<l TOJ 1^# 2tff%^ 

twr^ : 

• ff 1TO? 

• afMl cgff^r « tcwp wit w ? sf%fi> wt 1 ^ «3WJt ^t Pi^Nr wit w ? 

• wR*m wt ft? 

• w^ffPp*rt^PP^ *tm? 

RRsjj «^°*trtPP7i> c^wsi ^t^ipt^ 5 ^n^wicbM <t«i i P^SiH wDfa f«^iw ^ s iwc e t 'st 

^?n 4^t wt^ cafiP <tt twfiH wt 9 if$H v s*t ^r *rt i 

«.<? 'a||d9l»<P *WttW ^ 

1%*t *rarc7tw w #s®h ftstrw w*t ^ «?r *tmr ^rm 1.008 i 

7TO® <1# ^f^lpR 5 9 f®^T c fpR 5 «W I 

ww mm c^ro, ^sjt<^ wm csfr^ ^j|w?r <?f*rt ?rm i cw, 

cgrfkm toPf^ 35.5 i GFiftFra 2P , sritc 5 fld>N mm 4<r Ppf csf^ 35 ci 

« 37 Cl4?t W TNT wm 75% « 25% I 

flro o#??t?r wt c tf^ Pt% ^ ^?m Pr^ ottot ^ptt: 



35 C1 

37 C1 

'»<PR*Ut 

35 

37 


75 

25 

WP 9 !^ 

35 X 75 h- 100 + 37 X 25 4- 100 = 35.5 


wnw w 1%$ept ^f% 12 
’srf^Pr^ ^fs^HTTl^w- 


^ 'S.H: 


witf «# wm %>'« st^t m?m^ i 


c,*nc«i*i ^ 

cPlc°i<i WR? 5 #^ ’ttwKpR 5 'o? = 

4<f# 12 Wft^TR:^ — W 

12 

<4$ Wet C^ ^iHit ^Sjf, 'TOlpR* WM cm\ Qft^5 T^f? (^ ifiT^ 5 ^ 

^Tf^? 


^3pu, *1% wPto® (7i *tiswt e tf^ ^ o^rr ^st wit 9 fmt c tfw 




SMI*M 




i , ®n5,c>iicbf 9 f *rf «ttwt '5fK‘#5pF 's «^r??nt t'sjh ^ i 

^ ^tto to e®mt wip cafkr « f^k^ tot tow (stm ^tof) ^wf^cw 5 w#r- 12 

’5flt(7llCbfTO ®TO TOt fTO TO <MMt (7ft *tWTOt TOWftw 5 TOTOfWW 5 ®w 1w% <pwc® to 1 kiHr, 

w*t% 166M)g . 

CSTlkf ^*|Jt 13, TOfi> TOt'JW TO wf^ 4482M)-23g to TO 
TOTtfTO 5 TOTOlfTO 5 TO W 5 ®? 


TOWT Wffw, ^f$IC©r(HW TOW^TO 5 TOTOfWW 5 TO 16 

toto ^(%©r ^ (O) TOtfro TOfro 5 to w to? 

^%©r ^^%tow toto; fro “#® i 

(O) to TOfro* to to 

16x2 = 32 |L6 TOft 'sfacefM* TOTffTO < w c tf^ to to?. 2 TOt TO^W 7?TO] I 


TOt TOW C0 2 ,N 2 ,E1, H 2 S0 4 tTO%TOWlTO5TOttTOTOlw%TOI 

<sffi> 03 % tos? ftww f^sr fww *ftroi to i 


#®T TO : #»tTO ^5TO WlWTOl TOW 4W# TO^w to « ^W TO 1w% TOk?s TOT I ^TO CTO 
TOT TOTO TO TOTOT TO I 


'O.^ c.'o'stfesi 'ql^iluSI’t 'Q Talcnw wmlw 



fe ®.^: TOTOtf?ra lrof& ^iff^rlkTOt^ 















13 C, 14 C, 87 Rb, 90 Sr, 115 In, 130 Te, 131 I, 137 Cs, 138 La, 147 Sm, 148 Sm, 176 Lu, 187 Re, 186 Os, 222 Rn, 226 Ra, 

234 tt . 238 , 


235 


Th, 232 Th ^ “ u C «R^ ^ u I 


^«rr osrt# i *tmr ^rm m®® ^ 'snt^ntBm 


cwus w\ j ®g frsfw m i 

'S tjMRST (Rsfl 7f?5fjf 1300 C 5 !^ I "SR^J f%f. i£R?. C^PtW 

'»t 5 t ®lf^Rs | ®rf^s '5f|^C i llCbf 9 f^Tf Rfosj *lslHsi wf*tj (W- (GRSfRWf, (3W5t, y^lM) ^ H 
^5RJ CRftyfW ^nt^TRSK 9 ! ’ifw'Ra ^?f| cV5-®r1^sPWf Wfl 4 m®® 

C's'Srf^J | 4 ^FFf 9 l^sjt < ^ ^TO> I 

csr^ f^ #tpr^ '5ff^s ?tfw^ i «im (y) #u ?n*H w i ffimm ^r*ow 



h. : 4 C¥U3 SWRRs m®® mm, 

m c^rttt <®m <jt cmm* nn l^fsr 
(*D cm 9®m 


(i) C®U® ^ C<fW ^STR <£RR c^wm, ^J«R ^ ^R fn%ra *rj Tc-99m ^ 99mTc (Isotope of 
Technetium) ihM C^*t *£3 ’fRRf (TKf ^TRJ ^Oish C^WRJ ^i *tJ)Ws) ^WTR '5R£§> | 

" m Tc C^R^ 5 ’IM #tl t^Rs T?I I ‘m’ Wi ^^(.hlCbR^^tW OTR^5jR=1 (metastable) 

Wit Wf W I " m Tc C«R^ *M #tf Ms %I 99Tc 'sn^PTttBM ^?t I 

( Tc — > Tc + y) 

153 Sm 'spffl 89 Sr ®®5® W ^Rbp ^J%i ^ETf ^ I 


(ii) 


(iii) 

(iv) 

(v) 


fSfoTfGTsi M?T 'Q \sf 


wfi wr ^ i Mroora wrj 


60 Co c«R^ fR^s *tM #u Mh w ®m® c^wtr^ ^ ^ ^ i 
131 I , sff^isi c^f^rt <j ^ af^s w i 

(^r;^ 32 p ^ wwti tt i 

z$ ^trrs wr ^sr i 


ms® 9®m® 131 Cs, 192 ir, 125 i, 103 Pd, 106 Ru, ^ i 

«^. ^Rwwi : #IJ ®m® w fRwfiil %S ^TRm %W Pm® Wf ^ ^ 

■srwicsr w -sirttw « < #m c f ^iwrttt ^ i (Rs®rfei 32 p ^ wpl g^*r 
wi ^?f i Tf^Tra ^54? (w <h<i^(w '5 r =Tr^®T fsf^s ^ 

(mechanism) ^FiWPi <h<t^(W Sfiah $>(}) Wf WRRRs 9 IR^*t I 



sMlill 





f^Sf VO.VO : 32 P 414^14 

\s. «irj w^iR : w 2N% *nwfw, w wr srsiw ^ sfRiaRirr ^r R% 

mm ^R<w ^ihRbRim ^ ^rt *tftei?t ^tj ^Rxw i c^Rc-rtj ^bj ^m e t ’tiR w 
«tnsf i *n*risi«R 60 Co c«f^ ct *m iR R*R ^?r ^t ^R<t-<: aa < 3 ^ i c^rmfl kind's 

<4 iR '41-^lW <M ^ ^1*1 (R^KRT '4Tl < KbR4l'SrRvs csTtC’R ^54 4tB I 44# Rf44> 4t3l4 C«®ff^?J 4 R 

sm^i w *rew«t m\ ^ i ^RR^ #u 4mi4 wr w mm^ ^Rw i 

4migs4i iR V5^»tj| <#Rs -sn^m tt^Ras 3$mR setm ^4 i 4 emfim («tmr wR) 
?rR4 mm Rjm Ram i 


^tmrwRf 



fiR vs. 8 : CVoR^f #5 4*14 4T4I54T 4?«m 

8 . R^'^ < v p ff'Tt4: ^rR^RBr^t^r^. *^<44 41 RRURi RR tm 4R4T£ : t vaT4 ^44^ 4 5 i4 i ^ 

^st4*if^t<p RRs] R«i$»i 4i<$j4 <k<i R^t^Ros 4541 ^?T i ^RfR RRs[ wf 4I44 T c iR4 RR 

csf^ 454 ’tRsm^ Rjrc m\ 44 R&fira RRum ^t*ow i 

cg^vQ ^ffEHwi Rsp^cf, R^r^a, 4f®4 4Rvs4 ^ 4Rsm4, mm §wt 4Rsm:4, *nt4 

®!ttPT%'s>(c^c e t, c 14 m\ 4 R 4 4 R 44 ^R% 4f4#4 4^, 444 R 5 ^R%r w R 4144 mt ^nrr i 

csvstRm sfsr : 

Cvoerft^*i 44$ C4l?¥ RRsj 44C44 ?R R^R 44 | i£)^ 44R45R44 (^FlMlllR 4411444 (life time) 4>4, 
C^1c*slfD<q C4R I (.vserR^^vsf 441414 ^v34T4 Rc“t4 vfl^R 4444 I 4R4 5 4W4 4i4$j4 '*41 <MM vsl 4 5 4444 5 4 4t 

^4 4444 Rwm i 

4 r 5l<? , fl' ) lltlSla)'Sb 0'S! 



SMliM 


VS8 


cwmsmite ■'twKr ^ i c^wrcsmi% wr ww ^r <rc® ^rm, ^9 «r ^ i 

w sriwfi w »sr% era cw 1 


ffifcf&i ftSssrr ^ sff^o ft^ft^r *1% (w ^r c®^ wrmpi 5 ^ws wg?r ^?r 1 

f$Mf>wr 'q ^*Mfw Ww*s ^ ^ *rw?r ^rm^rr c tf%^ (<m i?r *t%?r ^ fcsfl* f^Nrt 1 


O.tr 

va.v (^) iflwt?rc*i# WJ w®T: c% w*r 

1911 ^Bl^f Sflswt ^eff f^pcf «f^t?T t^WT 3 ? $*& l%f% W wmTWWT^ ’fMfiW JPtW 
W 2PTH I ®t f^ 9 !: 

( h ) c < Ftj i 9c 5 l <4^# *HH<P Fl^rPlPf^ ®lft IMtWR I ®lft <^(7? c<P^tj ^t 

t^ferm ^rr ^?r 1 9 t?wr i ^ csrfs- 'snwwi ^m ^j i ^mi 1 ^ 

w® ^wf) 5 Ff# 's m w® ®?r i 


(^) 9 I?W^ f^KpWC'f^ I ^5|®4^ *RlW^ s Fl'Sr^S? ftJlT^T ^fs^fTl^WH ^ e fM<P FlW^ 

*israT$j w <w i 


(vs) (Tfisiwww ¥i#R^ ^rmn §m%m wr wf ftfcftRrtPEi Fi?rfw 

i *hi®p¥ « ^ e n®R s ¥r#f¥^ 

^nr^'fwft® c^^fr ^ iw^%rk ^w^Wfi c<r*ij<if^ <r*r ’tsro ^wh i 



^tw ^ : wrmwr^ *mt{ wc^ srf®f& wrt wiw ^ 4 <r wt 

vfr ^ %n^r®r c w ®r l^r i 


wi®®KFr wnrt %nwfflt^rm tww %nwst^rr Men ot*T: 


i. CTtnwra yiwftfft ^ ^ c n^ s Fi#p i 






shI*m 


VS<? 


»(» ®^HaK*r catcat at^p ^ at aat catcat ^otata aca ^s ataca ®t aata® a% 
f¥aaa aaca 4 <r ®ta strata's %st aac® ataca i ^®aR tt^aijaafs; aaa »t% wc® 
^^tatc® PtSOHjica acaa <p$jca i ^tta atatacaac^a aaat 1 ^ acvba ’s^jatca aaat 1 ^ 4afi> 

'spatft ^ 5 ?^ at*® ^ca i 'aaa aaat 1 ^ aata® *f% Pifa*i4 at ^caaljcaa PiSOMica acaa aaat: 
ac&ati 

vs. aaat^a4tfa4^(^^^ajKJt^a^f^aRaati 

8. saa®a%t tca^ra a’aacaa ^rtata « straff® wt catcat ataat atmacarc®a ac®ca cwt ^afa i 

a. 4atfaa tcaalHfaPt^ aaatlc® ^aa|af®t fa^fiarmca #t®tca afaaaa aca ®ta catcat 4 
ac®cacat i 


e- 



f5® \s.\ja : i sn<5\si%T acaaSi 4a astai aata® a% Rfajia 's PiSOni^ a®a 

O.tr (*f) C^H <W^ ^IC\to«1 

aaaf^a 4a 4aa 4at area ataatafaa a4tfa artajta waj %ta cata (Neils Bohr) 
hfe>hv3 atca®ta f^Nj® aaar^ac®a aaaa a>caa i 4 aobcaa -><i)aia>i^R scat: 

b. wj?r P3r<r-ar>'ca ca^ aca fotata aca %a^a^a ^ac® atca i 

s. favefaatcaa Ftafaca ^otata a®f®t f^ta waa ®rtc5 ate® wata taut tcaailjaa^rs aac® area i 
4f®tca *t%®a at «tafa5 aat sa i af^aa^a aft® aaart a® a *na '^ajatca k, l, m, n 
aiat staff aat sa i aaa * , %^a?.a n = l , (K aflpaa) sa *t%3®aca n = 2 (L aflpaa) 4®tca n 
^4a ata 3, 4, 5 t®Jtfa area <jf% cat® area 4a°s a%3®aa^ca aataca m, n, o alar 
aata aar sa i 4af& fafa£ a%®ca wataatca tcaa^aa^a all? earn aaat fafaaa aaa at i 

vs. aaa catcat scaalH 4afD fa^®a a^aa a *tflF®a caaa n = l caca i£a>®a a^aa n = 2 c® 
^atatHa® sa ®aa tafaa? afaata *t% c*ttaa aca i atata aaa catcat ^®®a af^^a caaa n = 2 
caca fa^®a waa n = L4 ^awHa® sa ®aa a% tafaaa aca i 








fafapfa® 'S C Jt TTf%^> 
a#T feata 
atsatata 


*1^!^ ^ CVto C«1^ %nwst: 

caia aaatta<btrcaa cw awat mm c^afa ^a %nawhs \ cw, 

b . caia w a*ft ^ $wa\GHlaPt£ ^rtTF? cw i aiaaasRfa a#r 

aitart aatre aiam ^aafaa? $caaiHfaPt^ aaat^a'yfa atifa arian aar^c a^a at i 

a. 4a 5 w ^taa aflpsca Smijtaa afca, caia aaat'i amr ’a^at^ atrfa^ ^a# 
a>ca caat ^jfa> fsaia a>at i fir 3 ’ fi^ioaM 's aanai aaaif^fa aims caar-attfa afw^a ^ra 
a" 7 fiat afhH <mw mft ala, af%f& caat ‘PW^fD ^jra caaia Ia«>$ atta 1 

o.b w tpi^r R r ui a i 

catcaa aaat 1 ^ a cm ca^a 5 aiaat tan if. ca aaat^a s.waaHa^f ^twa faw faw *t% a^aift fafa*^ 
a^asta aa^an aaa i tatftarcaa wcs aw #«a ba a<rn n = l at K c*m, aa ’■tf&ssaws 
n = 2atL(? , mn = 3atM(? , m twifa area atanfw aatt fa i ^area aata^ta Q at 77 aata afi^sa 
aroi 

af%f& aata a%*»caa acaana tmla aiaawst 2n caatea n = t, 2, 3, 4 .... t^itfa 1 2 n 2 3 pHatca - 
K c“K®ia $M 43 H ataawst 2 x 1 2 = 2 fi> 

L <?w ttaa^a ataaa^a^t 2 x 2 2 = 4 fi> 

M cam tpia^sr aia c fa 5 a^t 2 x 3 2 = is fi> 

N cam $caa$a ataawst 2 x 4 2 = 32 fl> t^irfa 1 

1 caca is aiaatafaas asanfaPt^ cataa^f a<rn caca arta at" 7 at tana caca Ka 1 at 

calaa^fa tmlKc^ fa% a1%*sca tarn aiaawst a^prtca aiwtcat aia 1 fa^ af%m tcaa#t fiat 
■ff aca aaaif afl^ca tcaauH am m 1 


faf%^ ataatafaas asanfaPr^ catm fafa^ a%*m tm^rn a^ : 




SMI*M 





*n?i>n e if^ 7 R?nt 19 CTtora $M 4 lH famcra w ^%r 

*f% 3 ^ ^ ^c?r F^<[ »i 1 ^o-m aw*f ?pca i *f%*^ 1 ?rttct?i ^rm^tt ta ^si 

■^TWf (W?Tf >i^<l *T?f I 3folb I ^3*l*®Gd $0=14dH 'STWlW 

^imtOTm^rm i 



v.b ■. *if^*sc?i $m<wh f^jm 

■^l^fft 2n 2 ^fStf^TTTWW M C*R=T 9 fi> <£R° <PJMPl*llWiJ 1 Oft; *414% ^tt f§*f I C^f «ff^T *Tt ? 

^ &QU$ x m$\ Ws ’fit, sjf%t^ 2f*fR *l%'*ssl (ft 'SfHlsr <tf i£l^R5 t*Hl^*ad (cfe) 1 FO 

5 lf^'s I C^TTf <44*05 lia*l>®tsi4 *t% ^%r *f%3^CS^T <44*fb ^■aowsI 'JjfHlir 4^ I <4 

s , p, d, f *ttpi ^rwifw s $*p®gbi t^f^r *rm c fwsf 2, p 

$*i* 5 Ei?r 6 , d $*r* 5 csi?r 10, f 14. ^T*n*i«f *ra ^ 44 t a«fw *rf^r^ 

^ 4*54 (c 4 t| ^ W 4 <RsMi-< 4 « ^ <ra 1 







V2V 


K b'sj c*m ^Jf if&3R?^ ls^rr^ 
l f w w 2f«rH *r%^w m h ^sr i 
L <n ^3 cm® ?R*i7t 2fi>: 2s, 2p 
M <rt vsti cm® ^r4ti 3fi>: 3s, 3p, 3d 
N 3t 8<t C 1 ^ $*P®si 4f&: 4s, 4p, 4d, 4f 

tprcsfa f^fjrww w 'sraRfet^i (^wf^sora) ^tw?f csr^ Stt>«w 

'®T^ 3 TH^T I 1^lf^)«1\8f «r*ij Sfsfw 'i’WPiblM <K3 ^ <(° 'i’WPlbf'T ^4 

m®-, *® ’S ?iat ^4 ^sr i *r%a^t Pi^t : 


Is, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 5f, 6d, 7p I 8s 
»flt ^tf% w^®^ m® ms\ k (19) 4^°s sc (2i) fwm 


K(19) — ► Is 2 2s 2 2p 6 3s 2 3p 6 3d° 4s 1 
Sc(21) — ► Is 2 2s 2 2p 6 3s 2 3p 6 3d 1 4s 2 

Mm, 4s ^RGlwsi *f% 3d ^«tfti>rc*ra *i%3 cr?i ^4, ^rt me*® 3d 

m*\ w 4s *>tm fmm i m® ^jrferrww <?m 4s <j4 m® »i?rc€f ^ 

^rflpp^ 3d 3#?^ ^1 tPT 3 ## $C®*\ Mm I 3R 3W13 W^J 

Prm ®\mu Pr^s ^rm i 



pTO 3>3 : R15HI 

t^TPT ^ST- 

20 Ca 23 V 26 F® 30 33 -^ r 36^*" 38 

35 Br 


§3f vs.tr: s 5f3f35m^3 *t%W 3R M® ®M® 13 5 

Pm M® ^RFf WNW W $M4dp pRTR Wl 2i*fR *f%^T33 W S’lW WflP 9®J® 


CW: Sc (21) 
Sc (21) 


K 

L 

M 

N 


Is 2 


2s 2 2p 6 


3s 2 3p 6 3d‘ 


4s 2 

9m®\ 


ls 2 2s 2 2p 6 3s 2 3p 6 4s 2 3d 1 ‘4«tW^ I 


wt ri ms $mlp Pr jRTiw Pw m® w ^ ^e?n?i Rgmt ms \ 





sMliW 


VSS> 


$c°i<wH toic>i?i RWH'f PiiicNsi ^gssr : rptiwTisitr ot*p rm <ra , *wRbM>i^ ^pj'f 

Rt *tf ^JP\ CT tPFW^ RrHR ^?rf% W W I ^<TK np 3 ,nd 5 ,nd 10 ,nf 7 , 4R°s nf 14 

^?r i wit d^s 1 liras. d 5 s 1 $M4iiH lwtRRf*T3> otR ’srfw^w ^nft ^ i 

tat toi ^ <asift?rrPBT $m 41H tom: 

Is 2 2s 2 2p 6 3s 2 3p 6 3d 5 4 1 

[to w : ^nra g$> rt 29 Cu Itoim] 





i. to?r c<fr fetom 's c w <k<^ ^r? 

<f5. 131 I < 125 j 


5f 32 p 


R. 153 Sm 




z 4<t# (to rr ctor ms^iJt 1 1 1 liras, tor? 14 


-3T HI 7 

^ 14 Z 

n 252 z 

'• 111 ^ 


nr 14 z 

in 

^ 14 z 

• 30 


i t^p# <i<rsrtto<F <rit rr? 


«. x ’ cvn=ifD^ ^ w? 



tor$®ra ■ p ff% s rt c t 

14 x 

25 

l 54 X 

75 



X 2f#lt to; <2|to a toll £fto *Rt] 

<F. 18 

< 150 

n. 152 

ra. 153 

8. 56 Y 

26 



tofi«! 


i. 4<F[to (Rtto tomR 

ii. CfifT^ 'S RtSlH Rsn|jt fejj 

iii. toto tom "?mtto Rtrpr 





8 o 




i 'Q ii 
’t. i 'S iii 


R. ii 'S iii 

R. i, ii 'Q iii 


«l*f: 

i. 4<|# CTftRR RRRt*^ RF5R #<RR WRf RRf ^R RRR (2#[R RlR R#l fRRR f52# W W I 


<F. 

R. 

R. 

R. 





‘ s TT^ 5 n c tf %^ 5 RlRH RRR 5 RCR ? 

*^X 4R^ 4 Y «^t Mw R° v Rft W tw Wr R°vRH %- RTtRft RR I 
r#wr wro -5R^# ot RRRt^ RraRtR fef*i rrr Rt RjtRjt rr i 
'STC® 5 T ^prnsr rrrt^r r*rcr crI^r r^tr® rR 3 1 




4W 

12X 

Y 

20 1 

7 

29 ^ 


[>i|RttR W, X, Y 4R?. Z R#fl‘ Rt<f; 2f#ns CRttR CTftRR £(#gs T^J] 
R. ^RR^RTf#i? 

R. 3 Li « u Na -4R CRR# 4R^ CR>R RJTRJT RR 1 


R. (RR (RR CRltRR RR?*R «W RRRRvRJR ^CRRlH RlJ*lR I 

R. ^RSRR if|RlT> CRfcRR %RR§R fRRTtR RlRffRR 'RtRR RRt RtR Rf- '5%R5. t^R^fRR RR I 






-m® ^rr ■srr^rrcsr mr#R5 *ro TOtfi>w i 2012 w\ <#$ ?r%^ 

1 i8f& c#l*r w 1 tot TOm ®nw to «pw i * 1 % ?ri#tos 

~m <#tci c^^c<p ®ro «(m 1%%t® «m to 1 c^^ft ^ito cron 

c^JIwjj wptisjP^ >i' w i(^ to^it ^fifw 1 tq tottc?) ■'t^trr cto* ^ ^ 

<TO3W 'Q ^sTOlf?TTO ’®f1(l e 1lt>Hf tot $ 4*1 ts. 1 



wm *nfc (To ^m- 

(i) ^r#m ^rmf^ -fwrc^ ^^rr ^rr^ 1 

(i>) CTteTsr TOfts^r »f%3«csis( tmiri "mm® *Nfa tot ^ 
TO® TO (TO 30f& CTfa) 1 
M 4<l# CTtJSRT "1% ’■TO TOC® TO I 


( 8 ) 

«t) 

(®) 

(H) 


*I%I ^TTsfe CTOTf WlMsi TO 3 ^ TO^T ^ C®T® 'Q WPTRlfTO >M(1<T> TOdT <P*K® TO^ I 
C#t®PT^S f^TO TO*) TO® TOT I 

*1% ^ TOTt TOC® To I 

*f%J CStfe CTT=T TOT ^tfii® dffalW TO*T3 *R ?IC5- , MS TO§f^ ¥f*TO TOfa 


<T>slt® I 

(v) *lftwtw to TOW wtlf^sr to® TO 1 

(b) ’iftro tow w#®t totto tot 1 

(bo) ^nsifr to «rsf strict tots TOR to i 


'Wf-'b , sMliii- V 5 !- b o^ 



8^ 




s.i 

*rcw RspjfPa wumfRf *ri<um 4 <f ^t%^%j i srrft^wi^r 

csfr^ f^*wRR mi 's wrww c?r w *n?Ht #[ w% wm >ftfUs ^t wm 

m^t 1wi%^ % ^ csfcft i *rr «ig?rSfc® C3te «u ^iwr 

\®eff *#?! R|#t l RtMPo (Antoine Lavoisier) WPbJ 1789 RRPT C#s 

wsnw f%f% <RS' CTl^PT^^P ejf^s <K?R I bV'JsS RRPf 

t^TJlw (John A. R. Newlands) Wl s lc < p ^sRPtW ^ppnft ^Tlfwra 2ff% ^pfrsj £#» 'Q 

*RPf f^T m I 1869 RRPT y\ Iwi^t ■sjjic'sjPkp (Dmitri I. Mendeleev) WfsrR 
twf% ^plfsT CSJM (J. Lothar Meyer) ^PR 5 ^efWRR CTpRPl 5 

mm c^yAZ ^ m swi i Rt ‘*1% R1#P (periodic table) •TTW *BPs l 


2012 RPT ^fW ^4041? 118 fl> CTt=T *RKlf $UJ(A I 'Sftswlf^ sWhH 'S *pP|\s ?PTt?R R°^ff 

(International Union of Pure and Applied Chemistry), 1141^7^ Ai^U I 4*IRR 0§RR 

ww «RRf C4, R^nfj^s iupac m ^sr i w*nfi> AtswifswRR ?pti?r « ?ptt?krw 

ft%s[ twtfp CW- fRWP^b SSSR^Tft Rf (7PP# (PFHfil <l#% 

1 *iwt w i ?rfc^, mm 1 14 f& CTtarer 1 12 ffct Rmwf m\ 

S.GK5, 1 <4P7W ‘SJWT 98 fl> dtPf 3-jfixA ■'fbQTTt RM I Rtf% CThT^Tf Sj^lOlfl 9 lfh r Pto W( I 
98 fi> ctLri ^rc*n 84 fi> stroft^ ctR ^ ^ Rtf% 14 fi> otH (^wfwwiw ^rt*ow 
^?J I WlW RIt’flW ^.C°1f , '5T0 33t^ CTltRl ^ M I 9 tsi<1'®)c^) 1*t R'Sel^t 

67 1^ C4hr Af^pr^ <#?) ^n#i m£^ , ^?r m ^n:*rr 63 i^ ctR 
r# 4i^ a 1r 'afR^vs t%¥ 'afR^ i 1900 nm 

30l^ drbr ^ ^ i ^sf^=T ^prar f^hTU <?r ’i^r (Rf*fw ^f^tt 



fe 8.i : ‘ s f^t?t ' 3 TT#R RF»jJ whr 
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8 .^ ‘ 5 t^T?T ' 3 TT^f®T^ 

c#® fw 1 r?rftr rrr ri#i ^?n- wirier R%R*t *m i sffRRw, rrr r#i 

<£\*-*Yaz *tc3r i rrr Rt#t ^rrrrr ^ crff 1r% rrr ^ rIwrsr « RflRWR wr 
I W'R RRR R#R CT RSRR'tffr IUPAC *|f|vs mm Rt (TKKRt ~$m I 

r^rr 5 rrr ■3Ti#r rr ^sr i ^rr^r^ ^rmf^rw ^^Tw^r^rr^tT i^r^rn : 

■ rrr RRfe ^ rrr rt rIr (row) « i8fl>^RT^^(coulmn)?iTOi 

■ gff%f^ rrr rn f^s crr? sgr 1 taR^RRRst? i 8 Rwf%*f®i 

■ 3^ ‘ 9 T^trr RRf^R Pio 2 1!> RfR ^r° 1 4f!l rm ^^RPirI ^<pfD csjii ^ sfRpfR $.gk& i 

<4^8 3Ff RR|?[ RRfe RRR 6 'S *[%[ 7 «j 4R 'SRRfR WR I 

■ <t% L4 crIr mm, rirt tsr l « tsr 18 c® ^Rf^s i ^r^tcr r% 2 « r% 3 

4 ctH to RiRt $r Icr^ksi 3 rr^c? 1 3 c*m c? I&^rr tRT’RRfSRRi 

■ RRTR8 CRtR 5 RRIR^ RR % ^R^pTf RRfcRR 2tf%f^ SjRt CRtR RRf I 

■ r%8 « rr %c iiit crtr bvfH sjcr ib# crIr mm i ^<tk rf^tr 5 $r ^Rfil rrr 

faro i 

■ *1% 6 e R% 7^iiRI C*U$ Rife'S* RR#R l RRRR ms prr (TO 18 f& SfcR va^ W CRlR 

R7RR5. I 4Wfl ffiSl 3l3£R® £(2t 3 flat 1 5 fi> cRlCRjl 'RRRH I Rtf% 17 1^ £[£R ^R 5 ^ <P(R (RIr 
wrh w i ^mm w# 32 fi> crIr mm \ 

FT iflRlR fatbsl ^©rfb R# I ' bilk's Rfesj RRKR CVfl (1=1^1 RRRft ScglR R>R I RRjj) S^R 

C^lWsI 'SR 3 ^ ^IRR W^TJ 2fW 'SffWf^R ^R 5 ! RW^Tf C^ftR 5 ^^ 31 ® 3^TlW%?f C’rf^R ft(R 

^R I Rf^ 2fW 4IW(TR ’fRTR sRl^fR 3R CTl^RR 5 SfRTTTR W^T ’iRf’R Rf ^?f, Rf5J=T 

^RR 2TRS R5 ^R'^C^R'D^ gRRl^RRs Rsf ^ ^R I RR5ff& m 2fho 3R5 RRR 
R#f (15R 8.i) <i)R RRef ^R I 


RRR 

CR 5 

rt 

CvflWJl 

R??m 

1 

IA 

2 

IIA 

3 

IIIB 

4 

IVB 

5 

VB 

6 

VIB 

7 

VIIB 

8 

VIII 

9 

VIII 

10 

VIII 

11 

IB 

12 

IIB 

13 

IIIA 

14 

IVA 

15 

VA 

16 

VIA 

17 

VIIA 

18 
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RpjfsR 5 smi*m 


RPR Rt#P RfpR 5 PR 5 W <R§RR (RP U® Rft | IIRIW (PlRRSIpP *PRP fs%i7® 
*1% RPP^R 5 P«Mf P# | 

■ *Prp RRfw c«rw wrPw «rf < #^® t$r i 

■ rrptsrr crNrstipp '^rrp sjpi?t P®p%t i ^p w crRrp c#® « pfRmfw 
pr m ?m i 

■ RfPlPTsRP (PTRf (RlMP PPC'IR >®MP pMAip RpPJt 'fitP Sp RPPTIP RRR I 

■ cptrt crRrp rpotts- ww rppji ®p Rim rppjip w i 

rsirPrrj ^rtP^ chM^w twi%r «n^ « «r«n^ w$ Ti cstte P®^ prpr i <f^'^.<r- ^tkiw 
^fHl^W®tW PR rPr ^ [ctHT, IRf; RRRPtP Af%®R® pt^ (noble metals) PSP] 4PP ^fPp rPr 
P 1^ [C®Tr^J, R*®f; PltiPcp> P-JPi PP| (inferior metals) PSP] pSPCP P®1? PPT I ^pfPPR *f®HttP 
^JP® Wl^Wst RfPRMpP 1 ’ i ®^ i5’WTR(RP RP PRI^M WlP PIfRP 5 RpP®H 'RRR | 1 829 RRR WfRR P'SePt 
S§r. tsi|^. (HSPPtiRlP RtPRtRfPP vaCPP RfsP ^tfw PSsf wit (law of Triads) rpr PRPP I 

tglt ^2f : RP1P RlPfiP ^ cilSPP RlPRRpP 1 ®SPP 5 1'5 ’®RJ >4P>fl> (RlSPP ^Pp cilSPP «C^ ®CPP 
RIP RRR WPP (RtR f%pftp PR ^P^tPPR | w| Pnlb (Rip O RlPRTRfPP 5 ®P ^RRRP RWSP RRR WPP 

®%r crIspp ®spp Rs? P®m crIspp ®spp rrr ^pi crR ‘sstspptiptp wit’ pspi cw, 

Pi%rm (7 ) « rWrprrp (39) RiPRtRfpp; ®spp % sriIwisrp (23) riprirPr? ®spp m rrr i 

1 864 RRR tPSPW twlit WP P^PTlw (John A. R. Newlands) SRtPSpJ ®RRP ®P ^nft ^rTfwt^r 3f% 
^filR (RtPRSRPP C#® 'S WPTRJpR 5 P=T Ch^ltfs ’fH I <i)W PfeC 1 ® 1%P ^ g^®R <q»w*i I 

CThr^TR^ 5 ^®fww «njtnit ^tiwr^t f¥\ ch^ ^nrr i 

<> fit?[ ^Tf#!! ‘®l^<p ^5’ (law of octaves) *T(W ’iPP®) I 

wiPrnn m#i wmrnPr^ ^ Pra ^^ c rr w 1869 ^r?t ^rp^c 

Tiwsrr c tP^ \sgbi ?rrfwra ^rr wtr Tm i 

t^iw PP <pw PP ^tihj ^w 2RsR i ‘Pn?j rrP ®^ww PPsj p^pp ®h^r < 4I<pw'8 
wtRRw ^ Pc4t>Rf w ■smcaPiv'w ’lim p#p w=w i 

'SfJlC'aPwsi 9 PlW ^w : ‘Pfh c4l 5 1>l^t4 ^iR^TR ^fPP^pR 5 'SRRR^ RPrRRT ^5T , ®>C<I ' i ®R7R C®1® 'S 

wpmpR5 *Pr#r ’PmaRR i 

bSibv® RRR pselit (3?# C4RRR ’fPP c tP^ R??m «TlP*^f«sJ ’ll ^JR^Pl¥ WR ’1% ^W R^^R ^PR I 

RJlC'aPwsi R?C*TlP^ < #?T ^W: “(RtRR^RPS (^R® 'S PlRfPp^ PRf#( '®RRP ’flPRf c fP^ R??lTf ^RRfft 
"Ppp^ ®rHf^s I 



SMI*M 


8 <t 


8.8 *i%r ^°r 

mnwlam aam ®rmfw amtm aimf'RR® c#rmsrcam ^rm^rr c tf%^ 5 «cmm f»%o® mRarcarm cs^r awa i 
iw «cmm 1%%w c^ya< faajm amca f%% f%% aifwsj ^ arnr mm i nRtlamm (K) « 

^rtfa (Ar)«j4 a warn tarama tacmca facabar am i aRrfmmrcmm (K) ammrafw «m 39 « srtfcam 
(Ar) aimmfafw «m acaf 40 I mfa ammfafw «m ^pfi^ ^Mcaf am, ^staca a3lPmimca> ^ai^ic-m AR:a 
^ata faw am i cawwr aWamrcmm wata am §$ 18 w mm?^ x^ ^ata am iar*acawRs's 
mrmmfaas amrafam fwrcm rirPmrc'-m area sgr X^AaT wa aam ar^cam aamaarwr area |a 18 cs 
amf^w fafwm arrcmm aRfrj afmafw am i fw calaaiiaw armmrafw a?aTim l%few mtsirca 4amcam 
wHwbwr^ii 

Atmmr ^im ^ramcm tcaaila « cafsa ^paw wcafl i carRa mmairwt ammrafw ^arr ^ ^ c^iptt 
crnlca m^fil tca<R!a aw f^a> ^sfi> cafSa aw 1 wraca calcar caRam tcwHa mwrrws ^ia armarafw 
mwrr aar am i afas tcam#a a?aa afaa^caa area aaar^a afaa«a am ar 1w carRa awrr afaaaka 
aaar^a afmwa am i amtm atmPtw tcaadla taajrcam tarn W awt cataa^cam wRa « mmmfw 
aatafa ^arcam armatafw mmarr ^aartr amm^cm ^arafaRa am i wrcar cakarm acwlH taairat ^raa ^ 
aiamfaa 5 aarafatacaa aw i 

1869 area aiwPim 5 'arajw amtm atmPtm aa^a awa, maa atmarafw m°ajf ^aw cmacat atmar fla 
an 1913 area taffim tasa^ caafm cataca atmarafw a°ana atmar caa i ama'ofw aiwPim 1 ^rr^faa 5 
<#m mtmPrw aiaarafa^ a?aria arnar aia^ia aam aam ^msa a^rarrfw ^a aaaa w i fa®r% 
ajR^laaaa 5 Afalaa 5 a%r araR aa^rraa a^ara war am i aaaa ^raam amr am m, aimmtafa^ a??nr 
a 7 ^ wrar araaa faMf% mjR^fam wim sm amm aiamrafaa 5 «ram afmar^ aiamrafaa 5 a?anm a^art 
amr^raraa r^aai 

8 .<? a.caa^a l^riPT c 5 ^ ^1%! ' 7 rt#l^a calcafi ^r^lH 'R'k 

tara ^rmmr o§imaft cm, tca^a taamat acar- a% aia% \*\W i vsraca *tfra aiaf^ caacar cmkam 
warn ^am tcaa^a faajia caca^ ^arr mm i facam aw cw 4.2) mama# cakam tcaa^a fmajia 
faf^raw amr acar i catam^am tmf^ ^cm tca^a fmaim caarcar acar i wrear cakam m^ a%*acm 
tcaa^a faap® arw, a%^'cma cm a?aTtt acar ^ caRam amm a?ajr i cmaa- artc^Rara « fafamream 
a^mr fmca^ar amr mra 5 1 ^wm (ww aim *f%'^cma tcaa^a fmai^a mrw ^m°s amm aimf^ ^wm 
warn a%r La i ^ra«Ra carfemra caw ^rtfa ams catam^cam tcaa^a t^afrl aflpacm tmap^ i 
^raca aawt mar mm cm, ^Ram a% awrr acar 3 i 

m#a5a mrfRa, mraima«rcm maafas^a a%^ca ^af^Ra tcaa^a m?arrt wrear tafa^ a%m ^ caRaa 
s[a m°ajr aar mm i wraca wramr wca caaca farm cm , afr> amRma^ st? l 4m caam SliiBR® PimmfD acmrsa 
aca i ^<rra ca Lm i aa^w cmlam^cam maalag^a atl^mm tca^a mman acar 1 , cwj iammmmrcm 
Ca mmajis 1 1 i[aa^4m wm 4a^»rca maafag^m a%^cmm tcaata mmmjr facmt mawt ^*r mmanm 
rnimar aismr mm i ^raifaw $cw$h rnimr maafas^a a%^m ^ cmlaa^aw $r 1 &4 -saraami 
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*[%-2 « *tfTC-3 (?sr w T3$fi> « t^# ’f%3®?sr $M4lH tW*o eft^5 \5lffET 

cwwftw «fl> $miri «nwf ^t- 13^^ OTQ?it ^sros i c^rr * 1 %-* 

« *l%-3 c^t- 3 c«ft4 sp-12 *t% C41M CTt^r <?it i ^?r *l%*i>e*3 

$M4lH tw*s C41CTT CTfaET *t flpsm ^ <^Pf $M43H «lft4 (TftM 

’■tf&socsra ?R*ijm ( 10) cm ^Br$ft*rc?ijtft% ^twi 

*tfi?r-4 c«ft4 <#m-7 <#s « w (tffarer $M4lH d %*sgj srth w cm d &*us 

$M4lH <^r° $c s i<ftiH 3T??fjfw >i^Pe sp P^wd i w ■ 5 t^r?r— ^ <^r° 

*i%-7 -m C4 w ctar mc*\q tc*m^ f &513 gR^t w ^r * 1 % ^Ti#tw 9x5 

^sfwr^ wm ^ 1 

^1p|ST 5 Wd 4M WT «fd 3£?T PlO&rsJf CjPf^RT^RTft Pft^W C?4-8\2) 2hwl©rfb ^ffrj 41 I 
tod %TOf W? tolto CTto tfNtCTt 4STC5 I 


(to 

$0=14^ f«7l 

*lto mlwtoa 

44*44 

4TMTt 

N 

(g) 

4%- 2 

*pt - 15 

2ft ’ t l!'$'*scii ^.c°i<pj4*i R'lj-*® 1 «(\sin<i 44?! 
4??llt 44 2 1 $0=14jH 

4??m 44t 5ft, to *1% 4?4Jt 2 1 WS^ sp 
4??llt 5 4t44, (5 + 10) = 15 44 1 

Li 




A1 




Ne 




Cl 





^4-8\S:$M4dH tom C44 to ml#fco ctosT 44*1^ tof 
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8 °i 


8.^ amm^s am 

aam rniaPt^s <m (macar 4a# a#ma #ia> aa^aw c^ff^r ca, am ft tarn c#apat miaiaw ar^> sam ^r 
maat^ 4a°s maivgw mtafw ^ i $$ aaiiaa ma ana <? ittim acsrcs, at 4a# mfam ai^ i majftia 
caafaa (tsrfaias f^ffo) ^a# ?#a ^i^\ 4 ^c?Rf atmtf%(#atpm aiaj ant, caia mar^a 
^ramiaa 4a# aiaraifaaAst afMwma i <m nfi&m, maaeaftmm « mjtgftftmm am affm i faftaa 
4a#maat^(mt at^^ mant,1>iaal/af*f#iaaaana) i caafaa 4at matt mata>, « 

4iaa aaatsa 5 <s ^'Saisa 5 am i ca caacat spa calamsrm c^o « atmmfaa 5 aa alia %m 4a° miaa# 
ftmftwtia mtafw ma i mma- fa- 1 -4a w antm^m srmmt; aam, amamaftf 5 # i 4 spaa 
atma^m aaat?a atamrafaa m??m atftaa mtia mtia aam i aam mtafta am faa caia ia f#a m<rm 
fa-1 caia fa- 17 aw aaaraa 5 « ^araa aaia ^fta caia (ant, aw) aaaflw (mar^ 

caiaa jpr am i 4«na fa- 17 m<rm aaaKa « ^araa^ fa- 1 -4a w atma^m 

^aarn mem am ma i wnimm^m cssfa% c#» am 4a*t fca aiararfm afaam mat am i 
(mw^mmPaaaaata^.^^aas^m^aiamtafwmaari^r m mna mtia an$ 4mfB3 (mtaa^m 
1%% taftt#j caaa, atamtafaa mtaaa, mmfaama *#?, ^atmm tmaaja mtm% twtfa aa 
aam mtaftw aamaam afaafw ma i aam mtafta 4a>t aattma amfaa 5 caia mfaia atamtafaa 5 mtaaa 
am 4a° caacat spaa tia caia 5 fama ftia 5 atamtafaa 5 mtaaa ^T am i atamtafaa 5 mtaaa arit® 
majiaj a#mm mtataama (fa^ ailmmwi aam mtafta 4a 5 ! aam am faa 5 caia la faia aiamrafaa 5 
m°sajf -^aa area ^a am i merra s[a- 1 -^a w aiwa^m mmiaaaa aft am ^a°s spt- 17 -4a 
wrnmmmwa mmfaama a% caPr i ^a^tma caacar 4a# spaa mrnm^m aiamrafaa m o sajr ^Paa 
mia % aaa^a amaia >jm am i 4 laaia aaa^l aria's wiaw aiaia i 



#®^:fal%^ t#a 
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8.^ ^ *n% <ri% <n% 

«¥!, Wm *tjm, w*rm ctH) 

■^Fta *ft^: 9 l%r atafks $pt- 1 -4 C^PT^ PW- Li, Na, K, Rb, Cs W Fr Iff <n^ 

(alkali metal) aat aa I <4at atfaa area lalsMf aaa attj&®ra 5 1JPT « W Jfaa iTafa a>ea I 

>f<<^ *t%*i>Ca srafks -C<t^-f^^<K>'D 2FtH W Atafaa 5 (aa^) frsla W I 

^Fla ah* :^f- 2 -4 ®rafks Be eaea f aaa Ra aa$ cfraa^ea ^«W af^ aar (alkaline 
earth metal) aa I 4eaa aa «Ra¥5r iff afvga ae^ft I 477ta atfe #a gaa Ma aaa I 

4at3 aa#W , 1%K5Caa 2 fi> t^T#t SPTR W Atafk ctH (Wt) ftsla aaST I ifl$ CTFPT^ fa% 
eabt tow arlk^ area i 


^ra**IT3a cala:aata aiafk® sja f - 3 csfea 5 sja- 1 1 aa$ g^of ®rab*a® calaa^s, Aa^atsa cala (transition 
metal) fkaea afafias i warsa wtaa^a tea aeaei i ^ar am aa«t fkaca a^a aiaf ^ i 
aaatet *tfl smaa $w<wH aata aaa ®rrate ^ Ma aaa i extern aateaa war w c^aa^m aiai 
arafkaa cala caea* istfkaa cata afar afk 


^sr <fl^ :aata arafka sja- 11 c« ^sfafks c#r®r-^wr (Cu), iar (Ag) « carar (Au) am 
£ater (w^i teara i f&arfwrea 4aa ar^ aiar a^r Ma w '^teaaeas m-tea « ^ajtaj 
aeatwea tafaaeaa araia terea ama aar ^a i ^mea ^r *n^ (coinage metals) aar ^a i 


aKaiewfa- 17 cs aafte cata- F, Cl, Br, I w At ^ 5fi> alaw aaeaarreafm (halogen) 
aea i arleanm aeate aaa akatft (salt maker) i ^ar aaater *t%ma ^a# teaaiia sr^eaa 
araiw wrrt^snaa Ma aaa i ajrmwr^a *ra ^a aitisa 5 aaa i ^ar fat^r t^r^a 
«rar«iFra (electron sharing) aKRTi fa-cala ^^sfa aaa i 

laf^a Wf:a% araFr^ spr- 18 cs w^s caraa^^ tafwa cata arar i ^wa aaaflw aflpaa 
2 fm®r% a?aia5 traia^a aiar ^ araaa ^ar trara^a wra-srara at emaa arrairar cata aka araiaavs 
'srta^ akfa aasr at i x s\^ a^ aka at aiamfaa 5 faferra af% cataa^a Rf^a aw i 

8.tr ‘ s t^t?r Wfifa (Advantanges of Periodic Table) 

aahmraasfaiaa 's sRarraaaltraia waj aara ataFt ^a 5 ^ ^rafaara arf^aia (tool) i ^rraja^ 5 aata aiaFr 
aiikaaiaa wr waai fecstraflca, araa 1181^ cataaarww^i aa ar^ia# caRaa afa 
41^ c'sl^) aa caaa-aaaf°a>, ^bHRa 5 , a^ 'Q col's 'war ral^a , wi 's ata%a) ^ia° 41^ atahtlaa 5 
aa caaa^rfwR, atfa, wa area fafaarr laeat>ar aa i ^araea 1 l8lt caftaa waj 41^ aaa 
e#a « 41^ aaa ararafa^ aa Ika aaearfe 4 7 2fi> aa aea arar a^fk aa 1% »rraar wrfa ca , eaaear 



3RRR 



ftfiffc toi 4fl> rflw « 4fl» flWiaR* ^ir i 4 *mwfl wim* 

cel'* « «t>n)ft«> «ac*, ^ Ri*wt *w<?tc^ fti-q 1 TOI* <cft x«l c*H «, n# 

»R c>HWi <Mlai <r$ flflltH. i*W,’'®tOT3fFF *fl"IWFB|W sw a»hh i 

*1% ’Hflfto* dJU*WI «|^1C»HJ W7CH "1"ic4 RpRlT 

»wwl *m ^nc» •HfST I <^R<pt-l -«£i fAo(jlw«i vSl« 

^ ; W ^5 <*F7l «flPW R«t H'fl TO I ^ dll*fc ^W *lf^FTOH ul^lfc 

fe*R3r? «RR TfS& *m I Xfc05tWR J&fr, ■’raft *tlf5w ?m ftfcw TO 
4&Jbl£KH "ijRfc^TOU wlwl dU’Pi^TOf *rtf »i~ic^ TOHt «ro$ 



tri 


Al 

5 i 


$c*bi TOfrte tot ct wlwt >toR> d!tc*w RW ^Rt ^or tjch TOt otw ♦itori ^*<jRw, 

•to ^cr**^*® <n^rl^5T £ dfi?»H •trfSwtflfa rtoi cpfw «tfK to •irfaSf 

c^tro<rs5yRWvRtTOr i «ifl^»i"it4 qurffewiTTOi «i%-3 -« $w TOf*!® dn*piv«* 
c$r® cwfttoi cs, <5nt^m to « w*TO*x|tto^ll!f toi *tfm 
TOftri dft*PfX<8fl C$1® ^TOl 'iRRf'&J TO I CifftfiR « 'TO*4ft| 

<m\ •ifaTOfoc® wictoa^wjrfft' 5 wi 

topi rito $*»in cq, <nf^4 *f% TOft xw cfowx^-x rHJcti tot totcx tot to® 

<49 TOftf I 4 TOIfl TO TO OT, •tffa TOft* TOTO ^<£>lH XjTt TOlH bi\ ^*NH I 

8.^ *ii*R* ><i^ ^jrtff c4l*i tot *tt^ « ^ 

ctos »flw •tiR « ^ «#inffl Rftafii *UPf *iwjpi , iHtif i wt 
•fft^T: (>W >I« B -4N) 

mn*\H l^tos NajCOj, Kj^yCaCOj, MgCOj, "IX 45iv (HC1 )/Pbw1 

(^IhR^ 4*re), xiR?r ^a(OH) 2 » i4, -qrtlwl ^feH"i, tor, 


^WRI 

" *4 


ftfff , 



KaC<v 4 ‘I ST -+J U 

Na 2 C03 jg ^ ^ 

ft*B 8.»: (V) *1®^W **D 4*WflM * VJltW ^fflM (^) 'Wv ^Jl^lW *llft«S «lt*ll 

V*5l-S, 4»lBH-rt->o^ 

























sMliW 


(to 


asfbfi&ca rnmmtfaas 2/3 am Na 2 C 0 3 ais i m^saa fapfa atfaw <mfi> g%^s asa ^an gataa 
awi %a %a a^sats^rwifaas 45^ wa asa 1 4 w c t a*a wtwt aim taa^ w t% an taa^ armw 
'^ 5 1'as asff^a amWJ *RW asa I Wt 3 n^lf*s<r i afNW mtajW *Rf^ Wfsf waj t&<J,a*| an»iW %tM aslbacaa 
mmwj tww aw ^<ma atfaw awn asais ^ afaa^a aawspf asa i ^ afaa^wa astaa 

aimt asaia C 5 #r aa 1 arfaw mt%fa^ aim awn asarw ft afaassa w w aawH asa ^ asiaa 

aimtasata c&a&t a 5 ! 1 

4 ast«w aFtbfUSw mrnrnifaa 5 2/3 am k 0 C 0 3 taw afftan aa i atfan aw fmw c&faa aa i 







aW/db'^ll;'iif.<l Na 2 CC >3 

atra/Cb-^rDtoc^ K 2 CO 3 


carats Capita 

alaaw « 

.r^ s 

a?a 1 ^s atatataa 

pwj < #aw e 

a?a 1 ^a amtataa 5 



afwsraa aaan 

tatawr 

afwsiaa aaan 

tafet 


ta^a 






caaa aa/lwm/aa 
HC1 






^°r^> <aR>t.<p 5<,ajj 
anwa^aa aa 






nrroa 5 ^zaa 
aif=w awt aar« 






at%tM alaaan 
%anjj ajaw ^raa 
aifes awtaar« 







2 fc|: 

i. arnmmt#mmt%wm^m1%t%#? 

ammtataas mnaa a. ammtafaas m 

a. mwifaw ammtataas s»a a. $m 4 jH faaim 


*. A = 1 s 2 2s 2 2p 6 3s 2 3p 6 3d 3 4s 2 ; <m a#a mt#ta wh $:a mat^ ? 
as. Group-2 a. Group-5 

a. Group- 1 1 a. Group- 1 3 






eb 


vs \Q 8 ^ ^ft'S : 

*1% C^twt ££% *lf^s ^ 

19^ 

X 

Y 

Z 

X, Y ^ Z «l##t ^Rl<; £f^s C^tCTt CTfaW SffN 5 *Rt] 

vs. ‘X’ c## *r<ra ^rt#m c^k *r*fef? 

'S'?r *f. 8< 

*t. 'bt 


8 . 

i. lfS 

ii. *rra 

iii. ^ifewf wmm *n?f 

i 'S ii 
*t. 'S iii 

^5F!%T «l*f: 



F 

Na 

Mg 






*f. ii 'S iii 
^f. i, ii « iii 




IBiiifD *rt?i 

mft 1 

C^¥f^ *1T§ ^=Tf ^ G<M - ^TT^fTT W I 

n. to*rc^ c<fr wra r®? <uBijr <r 1 

R. ’IRR 'Q ^5 b> "siMU ^ifisRf Wl'Q f^rf - '5% p rt'S 

A 


CTfa C£tf°t 

(RPSrm to^T R°v*fTt 

A 

3 

B 

7 

D 

8 


[4*!tR A, B ^ D 2ftr#t £f^[vs C^twt CTfaW £(#^5 *Rt] 

^gt *rf^ #t? 

1 He c& £H II -4 <IM c<R? 

«t. B (2#R to ^TKrf ^ 1 

^f. A«D (2#R Gtoft^TR w#wt x ifer ^pHt <R 1 







tRftra rt ^-rrrt^ RTtRfcR wnft, 4 RjmtM rt#® 'rrt cRftRR 
3 r#r®tcr gfffafl® fRRt®r rrr Rt i wit®fa rtkrr rtrirr® fRRRRtR® cw- o 2 , n„ f 2 , Cl 2 , 
Br 2 #®rtfR i srtRtR crrcri crrcrt CTtpisr T$$m #r® Irrr rffcv ^ i (w 0 3 , P 4 , S 8 i 
®ttRtR 1%^ i%rt RRRlt ftpr (W NaCl, H 2 0, HC1, CH 4 R®f® i RR RRR®t 

R^n < J 5 T^ 4R> tRCRR ^n^5^ c t a< Tf% R|Rf RR5RR 'RfR'RT RttR 5 , <4 *t%CR> R i;, RR*tf% R£R I RTRtRR® R*RR R#f 
<m\ W RRRt 1 ^ ®tR C*tR tRR#Rft fR%R RfflRR t^R^R Irrjir Rt® RRft® m I 

■fRIR RtRtRR® ^flRfRR 5 R*RR . ^[Rl^-SfRl®) fRCR RRRRf#t R*RR R&R RRR I Rf®R RtfS Rf®R RRRTRR^R 
Rt®R R'RRRR RtRTtR 4RR> R(RJR RKR 'RtR'RT RttR 5 1 t®R RRRR R^RCR ^R> CTlR Rt C#tRR ®flRM ^RlRM 
£Rf*lR>7 RCRt® I 



QQQQ 

QQQQ 

QQQQ 

QQQQ 


QQQQ 


•aft ^Rira *itk c*tcr 'srmRf- 

(b) CRf®0®f ^RR^CRR RtRRf RIfRTf R 5 Ri® RtRR I 
(*) fRfWR Rim-^RM®%I®TRJ1RR W®R1RRI 
(vs) ^R5 « 4R fRR'CTR RfRRt RflRTt RRC® RtRR I 
(8) RtRlRfRRS R*RR 4R°®t R&tRR RSiRR RXMTf R5RT® RtRR I 
(Z) ^^ff®M^R°s(R^^^R®rRJKjrRSRC®RlRRI 
(®) ^iRfRRJ R^RR RkRR RfRRTt R*fRf RRft® RlRR I 
(R) RRRRt# R*RR R^RR RfRRTt R^tRt RRZ® RlRR I 

(V) 'RfRfRR 5 'S RV|£Rf#f R^RtRR RRR RRRt°R>, ^bHfsR 5 , JjfRT®t, iR^JR RfRRlfevof t£|R^ R^R^ 
RR RTtRTf RRI® RlRR I 


(2t>) R1®R R^RCTR RfRRf RTKJf R5R^® RfRR I 

(bo) Rt®R R^RtRR Rt^RJ RF§R %JR RlRRtft®) RJKJf R5R£® RlRR I 

(bb) 3Rl%J®fCR R^RtRl Jf£R3R RRRJ vsftRfRRs 'S RR£Rt# CRtR RRW R>R(® RlRR I 




fan fata wttt : 

He (2) : Is 2 

Ne (10) : 1 s 2 2s 2 2p 6 

Ar (18) : Is 2 2s 2 2p 6 3s 2 3p 6 

Kr (36): 1 s 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 

Xe (54) : Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 2 4p 6 4d 10 4f 14 5s 2 5p 6 

Rn (86) : Is 2 2s 2 2p 6 3s 2 3p 6 3d 10 4s 2 4p 6 4d 10 4f 14 5s 2 5p 6 5d 10 6s 2 6p 6 






^tow tcwwdH Iwwtir cto crwc wrn, wwjriw ftfruro rm tot w Iwlww cwtro cwt®M mw 8ft 
twwiiH wro 1 He -ww «#5 tow 2 1 iw wwir rUmw ww# riw $wmi (s) wtw% ww tom 
MT 2 It tTOljW WtWt «TO, Wf He -WW WWT Mt from I He -WW TOM MW 2 WW°s towwt 
fwfWW ^tTRMW TOM MW 8# tTOljW Wft 3RIW TO I W^W tTOljW fwWWR RfwWTO 

TOtSiff RTOlW m'tt CRtTORS: WlTOffWWMCW fwfTOJ I TOTfTO towwt cfTORcsw Rwwfts^w MW w 
tj? iw4?w fwwww rt tow w rw c#t 1w%mw w wwcww ^fwsw wnft t<?r#r fwwww wkw TOsrft i 

(?.\s ^w}<p 'Q Tj^-i£|^ 

MWWf RCW Li WW°sNa -WW tCTOljW fTOWR WRWR I 

#MCW Li, He WW §TO|w fTOWR WW°sNa, Ne -WW tCTOtW twwWR TO WTO WTRW WW I 

TOTfTO 5 'Slf^lC'ST'S 'Q MfWCWW $0=1 W\iH fWRTPT <PCWR I WRfRfRWtCWW tCTO^R fWWWR WW I f^fts^l'M 
WWW WWT <5 f%wft CWiR (MR fwfTOT c^TO tCRW^W fWWTlR TO MM RltCW WW°v #»tCW WTO 
WJNWWW I 

RftC^tCWCWW (TOM MW WW# TO tCTOljW WTO I H WWWtR, CWftWW ^ #TO W TOW W# WW fww#TO 
fwfew tot ftfrorMw tpiw^R fwwww to wwm wt few i wwwt cwtw wkww tow wwwtR ww# 

tCTOjW TOi TO (MM (MW) Wt RltW^TOW tM## TOT WW# tCTOfCWW TO TOW TO I 
RMR tWCWW WTRW-fTOtWW CTO 5 W iTOTfC® RTOf WfW CW- 

fwf^ CWtCWW WWWtRTOjR fRCWCRW WCWT tCR<#W TOWW*LRtW WW°v. CRWtCWW RtWTCW WWWfRRRCRW (TO 
*t%MW 2 # RWWt CWftw Mt (MW Wltlt tCTOijCWW fwWTtR TO TO I WTO He -WW fwWTtR TO 
MfM RtwW (duplet or duet) fWWW WW° CWtWM MW 8 It tCTOtW tWRUR TO <PWlC<P R#W> 
(octet) fwww to I 

<?.8 wlwlwftw 5 W 5 ^ 'S wlwlwfww 5 W 5 !^®! 

Li, Na WW° Ca -WW (MW CRCWR tCTOljW WWW WRW CWfWM MW WWt R^-WW Wt ^W 5 ^lf% TOW® 
fTOTlRTOTOI O, F TOn^tM^WStWWTOTOMMW^twsfTOTmTOTOI 

H 2 TO *ttRTO Rft ^ftCTOrR WWWfl lit TO tTO^R TOIW TO I 

Wt TOfwfTO CWR tTO^R TOTR-WRR TOWf TOTCWW WTWTM WTO 4 r TO I 

TOW WfTOlRW 5 WTO Rkww WWT t%R TOfW% RWT TOTTO TO WtWM TO- 

b . CWTOT CWlTO TO R%MWW t'TO^W ^effW CWlWM tTO^R WTO Rkw ^RStWR TO I 

sf%ft wwwr^wt w wim wiw fwwtw'fl Iwlww cwlro tro^R fwwTiw to wwr i 

VS. 1 CTO 17 Rlwrofwws TOTff¥^ CRhRRW WTO 4w WTO RW RTOrt R^-WW (duplet) Wf 
(octet) fwWW CTO TO I MWW TOtR tMW^W WlWRMM 18 W^Wf RC^'8 CWtR 



(CT*rc K, Ca) 8# wiwt *ow w*nw s< b*r #*i*ow (is) ^ w*sn 

’IdG^S ' 5 W5f <4^3 «i#<p #WW «i«3^<q e t <PW I 

^CflJl 'sPlJW RRiG'o W**H ’li*1 W*GW >3TWl PT ^lilG*!^ ^G<PSI 2lf% «lG r U?] «ll < P^ e t Wt ^R5 

^»i ^K^r^rmpf- 

BT «il^H ^"w »ihjc»( <n4# , 1«»)l i J v ' a (*ij '®lc < p shRR<p W*R <ig«i l 

<t.<t ^7#feR « 

’fPtffllPf Pltom « RiiG*^ R*ulpia 1^21 l 

•^I'olw G j ilfo*j1»i Rjig*is R^jh ®rt« ^im? Na ->3)w ’flwwNR^ 5 ^rc?ljt bb i 

^5lW PlW 4W# $G sr !<wS r ! 'OjlG’lfl 'SfTWJBf ^s#wt? 

Na Na + + e" Na + «iI*ig*«i yf# ^ 

2,8,1 2,8 ll#ca#BWtf$ =+11 

10# rg^^Sg'Hsi = -10 
pr#^^ = +i 

PI ^<P°1 PitPIW PlW Wt G<J|'STJ'®I ^GS (1, 2, 3) ^G°1 < W3*i SftG^ 5 PT ^l<P°1 G^1 g° 1?1 ^G'l^'i 

& ’tow WtWJ ctow ^fKTC R(SfsNll>| BlCT ipST «l^lWil TlWFt 
#^%?npisr ^nw n4tei« ^m#© ^ c#*r^ tprc#w tm ^bt 

^ 4* wt wvm < # s t^s w^twi wsnrcn 4wt 

^siw wsgwi -nmRw w*ira «^w $g»huH « cs#w «nwi 

4W# ^W43jH WtPlW <FlWPt fifcfjfellM 

&|G^?1 v lIsi»iH ^W 5 4^ GWR5 WlW I >31# >3)<p<p WWl^ 5 ’iWSfl^p© ’lfw c fts WW I 

v tsi j il‘J s G < p <pj|'5l«'i WPl I 

Pt*IT W1B5 GjPlRc*^ BTFSrFsT *©GW tPT^f 7, PI# tBH#W ^W«|JT 17, «PRf to* 

«lKfC'W tPR#W TOlJT 18, G^llerJvol ^SGW $C*1 4dH ’WlJt V I 'Sltow tPT^f #Wjm *1*5 W ^BT 

G{PlfilG*1fl 'srlw® >3)W# $G®l < wH StBTtWW I 

Cl" ^(Iwpiw bi©f 

Cl + e" Cl" 17#csi#Piw^l4= +17 

2, 8, 7 2, 8, 8 18# $c°H#G^ T>#f = -18 

GW# l?#f = -1 

>31W# RG'l^'H sw W 5 CW GSPlRl *BPI1t ^W 5 ^ 5 «ll*ll*i<)>® GSPlfll^ «iliiG*l ’tlW'l^s WW I 

^IN"? v tswl' , jG < p '5uhl?i«i wpi I 


#GW W : 

’IfTMlPr GPliw « >4|Kic^ 
l^nlPisr #ar 

^i<p i 






: 

RTRIWpWlR 'Q 

RilWd $M4JH ft 


(t.'b RRRR 


m ftRitsw ffrzr ^w* #R>rw Rf& wt ^wr ' 

[ Rf® <tw rrittWr ' s 'Ajrrh Rftf® aw wris i 


w «um 




f^sf GA-. < Wf3sr tcw$R fttTR 

#)®tw fAfRRR m°s gf#r #)®rw ftsrCTsi ftrjm ri® rrw? 9fam *®w{ wr®o®t 
^35 4R# tWFAEj* # W ftPUllWsl wflft Tj^-tiRl (duplet) 4A°s OFlfRR RRRtl WRrM ^s0 
tw=#t stA't w fRRww wtwi®i *dwr wrtft ®r^s (octet) fttjm ri® rww i 

Rfl> RsRT'J ARR AARRAfR ' 5 ftOT ®RR 1 r%TR ‘WRPJ ®1A Wf®fl®f AM4dHfi> WAf?R RARf'JW RR 

<MW vflR° CiFlf?R Wft RR^s AM 45 R 05 5fRA <FW ARI^M Li + ®Tf?R 'Q F" 'AfAW Rftl® AW I Rfl? 

^ AW LiF WfM ROH® AW I 






g .' s : tR%r(A cifm^ 5 wtR a^r afawr i 


iRWfA 5 ^ : 

vflA>t®fW MlfWlR 'Q CiFlf?R RWRT^R°WIW MTf®RlR WWlt® (NaF) WMft>A R^RRUfaT CRAts I 
[RRRwtW A 5 ^ : RTlAwfRRR R'RlA^, RPTl=ll>l^m WWft® ^Rs RStfARlA WWTt® WMR^RAR 
^RStfawr 4W 5 WAt3 4<Rftw?t SjftWlR Pm Rl® I 

i> . AJtRwfRAIA 'RRlA,^ AWR RAA AJIRwIrRIA 'S <A%WR A 5 ®^ <KA AM<pIH RH ^R° ARA 4M ? 
A. Mg, Mg 2+ 'AlRW iAAS, 0, 0 2 “ '5f1?RR AftA® RWf WR ? 
vs. ARlRfAAlA WWltWA R°W>® ^Pt ? 


ARt-b-, AAlAA-a>A-boA 











SMI*M 


^tcsi?r $*rw*t w <wt t^r^f #t ^ «f<n^T^ *rt^ wi^f® 

aW W wiasw W^ttR « ^THt?KR < # c f® ^ | « ^THKR 47R 

$c*m3H ?rtwr «ifte ^ttsbr (*rt^ ^rw) w* ^fjHiwng^ (Wt®r^ *iw) ot ^srtwf 

^®r ^mr w?® «iN r tj sitt^ 5 ^ic<p ^nuf^5 ^rr <k.®i i 

f®^ ■srftrrcsr *t$® w ®rraf^ ctm i 


x x 


Na- 

■^-ci 

X x 

tNa] + 

X x 

«o 

• X 

■ 


X x 


%S e.8 : NaCl ^ 5 5H#R S W « 1 ^f 

wht srmw^ rriji'I® ri#r $°\ l « z.4 ^ *tt^ 4<R5p 16 « 17^ w ^*rr^ ■sjwj 

^ «rr^ 1 *1% ri?j% Rwmtf% c*m *t%'3®cs[ t^r^r srww 

^Tsft't, $,M4iiH RR Rf w^tj , srf^ sf^nw^f ^ w <pw rrw® ^?rr 1 ®r rt rw r??or> 
®w Rt r®rr $«?# ^1 Rt 1 rwj ~<^-\ Al 3+ ^ti?r i ®ts (rxtrr AlRRRRRf®*# 
teRRiH # w straff <^ ^ <^ rm 

^sri r rrr ri?i% 1 cr^ 20 r% RRRtRfRR 5 R°sXjtf¥^ ctt^pr^t 2 [<f®®kr s^rrskr ^ ^ 

(duplet) « ^^5 (octet) ^tf® 's^’W RRR l 

, R#t , , RttOjtPSR 'Q GFtfttRR tCRR^ fRRtftRR ^ | 

4 w c#Rt ARt^ i 

^RI^jRtRlR^ R R<R RRtR CRR3 #f Rt5 ? RfR ^4lb R$0^I0SH RRRf 1 ^ ^RR ^R>fi> Rj^lcw *Wt^ 
RftR ®RR ^ft R0> ? 

4 c^car fl%ro ■^nf f¥t tr ri® rrr wri Rtwft®RRi teRR^R aw rt #i r?t i 
phto TO25?i m w ftfSferrcsra f^tim ri® i 



Rt^JjfCBfCT « CIFlfWRR (RRfM 



Sl4l*M 


(tb 


444744 4 #, 41^7517^744 5 # « 7iFlf4744 7 f5- 



44#f 4l$7ijl7'§H 744f44 1444 


%$ e.e: 1f%4 (#744 $wwH 1fot4 

4174 #744 w Riiwsj 741 wm *5744 wnfft i k44 W4j tow #f44t744 wnft 

$M4lH Ifum #744 W4j 444744 4 # sfctf 4t 21741^4 1 4i$7$f7©r744 3 f5 $M43H sfctf 
41 5 # f74f|4 #t gfm©R 1 74414744 7 fi> t^r^i wr 4t 1 fi> ^ 744^4 aw 21741^14 1 
2t^4 44TO4 4lv§4 4T7«t 4**14 #744 TO I ^41^-®145!>4 4*«f4 #744 T’fTS ft #74? 

744741 74k=14 47^ ifl^s St^t 41 4W4 4®4 44 I 4444 44 >5741 'Sffff #4414 *1% 434 

447*5 ^r 41 74 744741 <#744 wm$ 4^74 1 

734l?l4^#744 7^ft'#74? 



t5«: #1744 $74f54 Ifum fi>4e.H: C1 2 #44 I 44#4 

7441 417 ^ ci 2 #4 4*44 #744 sf^fi> W 3 ?r 741 wm 44 # 444 t74ft4 7*1414 444 434 

1f4#4H t^ftRj 41 m #fc44 § 7 * 14*54 tfrjm #5 444 i 

[1*k®r 44 : «lf«IW r l 'Q CSFlfifa #4 4 i!R l4 #>*'l1bii| #44 44 I c^HfiJfl 7^*731 31445 3)# C4»Hfi>«l 7" 1 P7i£| 
fi^FT 7441 414 43N3t 441] 

^474 #74#a 44§ 7#%45 #4 #38 #445 ct I f# #[4747^ I 1%^ 1%^ ^41^ 4441^ #74 444 74# 44 
4>74 *544 ft 475 4# 4# I 

H^O, #44 3)45# ^ 41 TJ§fi> 4t$7^'l7©H « 44# 'SlfaoeH 444# 1474 4f^s I 

#317^744 4l44T4f4W 4#7t 8 , 44 §744*54 #4T14: 2 , 6 I 4l§7^l7Sr744 414#4# 4#7t 1 , 44 §744*54 


#444 1 I 144744 §7*14*54 #444 41754 W4J #5174744 444#g34 *574 2 fi> §744*1# 21741®F4 I 74 











RRtRR 


Iwt R>R : H 2 0, NH 3 , C0 2 4 R°s CH 4 RWR kWR RR grf%fi> ^f 1 ^ wt^ -sp-CSrm 1 

sum rwr-csr© twR^R rwr RkR ^rraR rrrw? 


$*krr RR<jwt ^riarr ratm^rt w crrt air rawi# ^ 4rr# grf§fi> afa i AfesicefR 
am rr wlwRt crr rUfmr %wr ^rfRA? $m4JH sum \ At-4R « fRRA <arrrr «M 

r!| <4R 5 tk RRlR WRI WfR At StAWA WAT WBt *f% 2fd%Jl'Sr«H M MWA CA^ I Wf PkfWWsi AWT 

«tf twAslA war aaa i 

rawa Rtift twA^A tktjm rh®a wai tw^ijA cunsBr AtAiw w w «tffo aa, mw 

aawI# AWR AW I 



R^IA 


• RfARAW Rfil RAMA RAAl^A AWT R^Wl 1 ^ AWA ACb ATW 5 1 

• AWW RWARAAlAt AAAf 1 ^ RARsATA 5 RMAuH WfAfA fkA 4A 5 S\ ^AAfAA 5 R^tA RfA> AW At 

^5R RAtRsfW WAR AW I 

RAWlft AWCT 5 1$'s CAffAA 5 RRR 5 (WAR O,) AaCAI^ RR ^A° WMW 5 RAWf'ft CAM (WAR CO, ) AW I 

9?% rawi# rr a*a maairia «ui% wmn aw <co 2 , ch 4 nh 3 t^nfR) 9¥% mw wpm Atw 

(H 2 0, C 2 H 5 OH ; tfw ^TtfR) 4R°sfk| Rsfk RA^AIA AtW {rTWR (Sg) , RWtf©A (i 2 ) t^Ttf^} i 
4WA RRARR RAA RTfAWR 'SRtRR (van der Waals) *fH? RRt RtAW AW Rf RA \RfRAlRfA <J5Cg RfR | 
C0 2 , CH 4 , NH 3 ^®Tt% R^R^WA AWT RTtAMA 'SARA (van der Waals) *tf% CA§ ARWt HR, AR 
AW RAT ATt%I RWAfA iflARJ R^IacACA ^W WWfA I 


RAA ^RT AW Rf 


(WAR CO, ) AW I 


XX X X XX 

0 S C 2 0 

XX 0 O XX 


t53f e.bo: RAWA*t% *SCAA : 


WRMA ATATW CO, R^ *lkf 


<t . v ^bjR<!> 'q mu^\ 


s|5RK^ « ^Rt^R5 (RRRvs RR©r) : 2 ff%^ RR RTRIRR 1 ^ (NaCl) « f^R ®flRM 'sflRM ^f’m RPT fRfR 
WfRfk^ RR5 1 'RRfRR (RT5 R5 r | NaCl -4R *1®HW 'SRRR 5 C#f <RR vslR 

fR^fR R^©r Rf— <3 AC's RRR I f&fRR RRRf?^ 'RfR^ RN r^r vsf fR^tR R^Sf AW, 'sW ^bRRR 5 tR^fR (R*t 
R5fkf RJfR 1 ^ sRRRR RR^ ^1^ RtRffR ceRR 5 RRfRf R® RlR 1 ^ RRR I RRR 5 'RfRRt RRlRRRR RfR Rf1% I RASfSfRvs 
Sm RRmC^tR RRfR CRlf^RN RltdJU iRW C^Rf *21 *tfNlfi> R5Rf^s R1R, f^RR RRfR RffR l^R ^Rf°^ 
lR% R5Rf^ RtR, AR 'RRIRR CR 'SRR ^’iRR't^M RffWfRfkR CR«RR RMCs AW I fi>fRR ' 5 ff c rfRR 5 RRRRs : 

^12^22^11 1 


f*WftR Rsf^: RH^ 1 ^ WW 5 CRRf RfR 'RfRfRR 5 CRIRR^IAR ^tRRRR 5 'Q ^bRfW 5 <^1R° RRMl'i) 
CRlRR^RAR ^tRRfs^ « ^Rt°W 9^- ^IR 1 ^ RJKJf ^R I 







sPTT?H 


FoSfJ: *gto<P (togg 'Sfgw 'S 2 ft B Wfg 4 Wg ®ff 'SSPgtgfgg 5 *t% (tot gg I 

ggwtft (togg to PlsK, 9 ^ g'sgfg 4Wg toto*^ gWJ ^=1 WRBfg '8TTFPT totot% fwgH W | ] 


g^%Wt tWW gg©toPi<C ‘ s> tf^V|f c t tow 'sflefftff 'Sffgfgf «fW gggwffrt Wftoetotog Ciggfto 'Q ^fw 
c^rr^t gw 'st gw ttoeto^ tops gwf.e'Ptto gw gf ^t ftofg w g>g i 4 ggw gg toft 
togg 5 1 'sf'lgfg 'Sffgfgf 'sfigp'Tf gi 64 *lfg<C totot gfPw ggegtft (tot ggtofg'tftot/gggfW^ 'S 
to ’fife gg | towegg gWtog W W I 

4 cwNtra gw ^to ss% 'gmw aw tototg atto g%to w,f^g gf 

egf*tg «ffl ggegf'ff tot tofW g%fs W gf ,R>^g C<H ? 

ggtost gfto ggw to cgt^itto m w togg* totto? 5 tto wtos to 4 to ggwrft 
tot tog to* <totg tot ggegtft tot *it to gf^s w gr f% ¥ to towto ggegtff tot wt 
toil's g%^s w i w gggg ^ft ? gwgtog gg -tog toe^ 's '^feswg gggfgg ggjg^ff 
cgtow twgtow ^®g gggtgg fgtoto tog gw i tog « gwr toes wwg to 7 ^ 
'gtoegg <tot iw fwcgi'^l gw wgtg^s tog^Hw 1 topg g>gfg gwtofg 5 , ®f$ gtvsg^f gw)i 
toggg gggw gwg cggfg^s twgfgggg ton gggtgg fgtftgrrwg top togt tos w i gfg 
w toww toto topp srtc w ^g°s toostww toto ggfto 5 ertew ^ w i to tow 
ggegt# togg etotto gat w i w ggegt# tog ctotfgto ^ w tog 5 cgfgm wgift cgfg gw i 



5+ H 2 0 

Biip.bb :gtfgg i ggw cgMifgH? 

toto cgfeg ggiw « gt^ at ^ iw 5 1 togg 5 egtegg ggiw 2ft b tog giw tofg 2ft m 
to% ^g <^g°s toggs togg 2 ft w tog ggiw toestwR 2 ft^ mt tof% ^g i ggegfft 


cgfgg^ggg gggj gtegg i 


^gtoteg to% ^g ^g°s tow gfto ^g i 


H H 

/ \ 


O — H 


n. 

L- Na + 

/ 6 - 0 ' 
H X I 

H H"° x H 
H 


»- cr 

-H H 

*H 6 


f§^.b^:gtfg i g i ^gggtfw i o Na + « Cl" i$ rfgg 








fggrc ggs?) : grcg/toeg groggy ggg , ^gg ^g# gtss/fgggcg fi>fgg ggg to 



tsif e.bo: ggtgg tggig gfggtfg'ot fg^fg 

g%m gsg 4F°s ®n#r^ « wgr# cgfatg fggjg glMt^m gtefgg tor g?g i sfm^ g^sg gfgg^s 
gggg g& gjgsig wr gfg i ggtgg fggjg gf^gttl' 's '®rgfggtfi' g'sgig gggg gjMTf g>g i 




fi>g f.b8: (TltfMTg GFlgl^WSI cgsgtg i 


m^s sngfgg 5 ctar *g#g cggtg ^ cw ^ir^rf^rm (MgO), Angfggt (A1 2 0 3 ) giwg *i®hk* 
cgf*r, i^rcgg c#s , 5R 3 gt 1500°C wwgig sfgfggftvs giw i grgiggs gg vsfggKgig Aigfgg 5 cgtgg^g 
gRn gizg i 5 .c°i < r5h tfttpt <pgos grew gr geg 4 gg^grg ^gt fggjg gfgggg <p^t^ greg gt i 



c.b<?: grfg (Si0 2 ) , ftg^ « sitgi^cw c^gig 






®8 


SMI*M 


(RRlR 'WRR R'iRr^R'S ^RRRR 'S ^RR<JsRfSRj | 

fp’®! rr : < pl^c*ifi Tjfi* I'lwn, ^lsi'9 Rir ^sMiiRlfl (V 1 ^ sti^pit^ Rijtc <rr ? 

(®3|J : DsJt<P Sff®R RRRR RsRtl FRR rRr *RRt^R RRR ^R° SfRR^RR? 2ff®R RfR^ R^Rf 1 ^ Rnfb <^|RR 

rrr rrrri# w 'fewn 


(t.h *JT®^ 

c®rrt rrr ®i?f, ^TfgRRRR wft, 'Sfxi^RR^iiwsj £®R R^wt-wRRt, eRRf, R?r* *ti®r srrrp 

ctj^fiR, Rf%^ «rrrr (/HR cm ^ i 4w?r R^ ww c^kri crRr rkr r**r 4r rrr rt, 

®trr tora r<rj Rt wrr mu$ ^ ^ crRrr «fi^ wnPr 

'WRR RRR I ^JfRt W ‘KdS. RRR Rl®Rt C*R RR RsRR 5 ^MRiiH ^TttR 5 1 RRR RIrRr <4R>t 

RRttRR 'Sf^jRj cHm*) ^RR ^ Wl s 1 5 1^C<j) $M4lH RSRrIR C«RR5 ij(^ RR>1R RsR^R RSRhJICT*) RRR 
$M 4 >l}Msl ^Rr^Rst RR RRR 5 1 ^sft RP®R (RSRRR ^ RRRT 1 ^ WRR CRlR 5 <RR ^CR RRSf 

RRRRffS p?®RR RTTRT RRR I Rp t?RR 3 R< 2 M (RRM R#£ RRRT 1 ^ sf%R RtW ^ I RRR3 Wt Rt®R 
RtfSR ‘ 5 RT RtR I $. 0 = 1 4 dH ^RfRRR Rl®R RRRR^jRRI ^fl?RR RfRR® ^CR 4 R 5 QiRlQl<P c<Hl(R 'RRRR RRR I 
4 R 5 $M 4 iiH RfRCR Rl®R 'SflRR^lRf PlVifefM) R<R RRR RRT ^R I < 4 ^ ^W^W?) RRRCR 

Rf®RR£® R>H 'Q RrR RRHlRsf, RRRtWf, Rl'aRR'at 3«R £Rf*RR>]R ^P5 3R I 



©;©:©■©.’ ©•.© .© 
‘-(±): ©■:£>•.©.©:©• 


f&tSf f.b'b: RRR C.<P®1 1 C-*1 i 5(tRR 'S 


RRR *BPIfl5^ CR ^rRR'RR RRt RflHCilsi RttR ^fR^f RfC^ 5 '®Tt^ 5 *Tl®R R**R <1C®1 I 

^ R j iw c f: 


(-)mstw wm?m5 (+) 

*L ^J* 


G 

OOO 


G» (E>^ G» 



OOO 


0 

©-► ©-► 0-> 



f&3f e.b h : «r(®^ c^fRR Rijj^ *lR«fR>oT 1 

RR RT®t R^J^ ^’tRRff I (?RS^ CR»!fCRsl <s|y 5 Tsft t^R^RR^ ^f%R®RR 'PTRR W, (RR^ 
^if®R5 (^2|i Rt *n®R ^®R^ RJlRRl RR«f RRR R®% WH R^Srt <F®% RfRTWR 5 sm 
C^fR 5 'P $M<wHR^< RRlW^ 3 T?®W RRR 5 WfRT ^R° ^«RRt R^R ^fRR^^ RRR I Biilfb 

«RR 1 «RR W RRRft ®t C®RRf RRR^s RlRCR I 







’ifh 5 ! cw f©f°^, *rt^ c^fsiw c^ft? uRRt, c^if^wsi ^#t 

<ra, WKI3, IjWf, ^HlW RflW ^sjtfe *IWT f^C?T f^jF, ^fsMlfjbsf ^ift^T ^ I ' 7 R^»TlW 'SR:*IT '®f*Tf^ 

b -4w ntw ^rt i <#<nf « %*rr ^ ^ i 



h . (?f ^rr^ c i<k:=i5q ■5rt*ow ■*p? ?tt^ ^siw #t ^=t ? 

tmirf *f. ^nwwt 

*t. *ikt#r 5 *r. «j R®m '8?rm ^r 



[4*!tR A, B D 2|##t C<FtRt CTfaW 2t#^ ^Rf] 

Wt-cs, ?Rl?H-ci>' 5 T-bo'5f 



smI*m 


'b'b 


vs. D fbf^vs C?H©r^lfb 

^.2 
*1.4 




^r. 


3 

6 


8. B 

i . gt w 

ii. A <pf Smjjg gR w 

iii. D ^ rrr ^ ’fife gf^s ^?r 
C^# 3#^? 

g 5 . iii g. ii « iii 

*t. i « iii g. i, ii s iii 


^5R%^: 


C#T 


cslft 

A 

2 

15 

B 

3 

15 


I^^ikr A 's B srfffi ^ef; (^n aifa gg] 


<F. cgf©rM RC°T ? 

a. CaCl 2 afww w <rr? gimt 

«t. A wt w(-« tern ? gjwrr i 

g. BC1 5 ctfc 5 lwt^f^l 5 ivsf^jpu)^ \s)^4 Psh ^ig 5 ^fesi^^ufgte i 




%S-X 


§3f- Y 


X Y £{#Pt 2f#[vs C^n?Tf WfaT?I ^] 

*f. Na ^ Na + f%^sf cw ^ c 5 ^ ? * 

*t. V5 

^T. X vsfl^Jpi^ 'Q qjJOHsJ cfK ’l^f <Wt s 1'8 Y <ms <K3 ^Tf— 8 


^THTT^n 



($\m * <m^ $mr 

ririrIrr t wtr[ « w ft Rf^rw .^wIrr ^ tff^ %trr rir^ir <k<r, ft <#sn«t 
^*im « Rpf $rrr ^°sft RfRRttR RRmw% mi rr wt %tr rrt rcriwr rr i 

Ircrr rsr rjwPjr 'srtffN 5 Rmhir t^rtR , ®r^3T^ ir tj#lTr i ^wri RtwPi^ Pi&sjtR <u<i^ « 

i^Rjj RRt^tR 'Sf^w wot, 'Sf'^s rrrt^ ' s ^hrw wtit rrrj rr?® rr i , $f i j, rrrt^ 's , ®rt?R is^s rrt 
CT 4WRCR C®rM, i#f, Wf, WCR 4RRf% CRstfl^s'S RRRt RRt R¥R ^R Rf I RRtRRfRlRR 
RRRt^ « sflRR RRRIR WRT 4R# <p, WfTt RTRSIR RRRR I lilt R°RTlR W 6.02 x 10 23 I WfeTR 
twt% WftRf^s ^Tlt^KRCSalR (Amedeo Avogadro) RIR ^prRR iflRR ^TfcsfcRClaf R?R7t Rt ^Tf^sfcRClaf 
■gRR 5 RCR I 6.02 X 10 23 RsRTR RRRT 1 ^ Rf 'SflRR RfRRRRff RRf$tR RfRRTRRR CW RCR I RRfRfR ^ 
RRRt^fRfRSRR, ^.RtR t^#t %TtR twfR Stoichiometry RKR RfRfiRs I 



(i) CRTCRR RfRRT RIR^fR R£R RRR Rff^tfw fSRTR RRT^ RIRR I 
(*) IrIrRj RRRfZflR JjRR 2 R^s R5^s RIRR I 

M CTtCRR RffR, CRtR^RR WW 13 4fRlR CRfW% RmfR RRR CRftRR m&5 9m$ RIRR I 

(8) RW^RJ^tRmRIR^ WC%iRtRf^(RhRRRXsRRtR?f%iR%R5^s ^flRRi 

(<?) *1'o<Mf R°Rf% RTR^lR RCR RSJR^o *8 RfRfRR lR*fR RR7$ RfRR I 

Cb) CRtR « CRtR^RR R#R, WW 'S CRfS# RJR^lR RRR RfRfRlW RftRRR tRR^s 4 R°s RWtfRRR 
RRFs RfRR I 

(<0 RlRtRfRR RffRRJJRR Rf ^RRR CRCR fRiWR 8 ^RfiM #tf%R WUt RRfRR RRF® RfRR I 

(V) ^sR CRRtR RtfRR RisRRT RfRRTR lR®k <PRt'® RlRR I 
(2t>) fR% RTR^IR RtR RRfRfRR RRT RfRRTR RRt^s WSJ ^R I 





smI*m 




fc.i cm (Mole) 

RR '§)<lR'SeR 'Q *|>i|*|W 1%j[ Rt«l RRf's R?I I '^HPl'SefR C^Tf®T RlRt RlRkf*kj ^ RIR 4R°x IRRR 
RR RR RM RfRT RlRRfRR 5 RRl$k PifaiJ RRMRR 5 <pffRT R?J I RR <R| RlRRPi<P RRt^t RftRlRW 
I R44 , t®R Rf RRf RRTlR '§RT RllR 'S 1 SRR 5 RR^IR Wf R?[ ifl<p$«lR RPTRfRR 5 RRlC^k RRf 
rrrir rrt rr 4<rp rir^ir wr rr i tRtRRRRRR c^mr ^rrfR <rss 602 x io 23 rritr ri^r 
<pffRT RR I Rf RRIR iflR 5 F©R RRRIR RRJR fRRR R5RI RIR R.M'Q ^<|5 R|RR5 9fcRlW RTRTR tRRlR 
‘PRf RiR RR I RlRlRfRR 5 RRl^k <4t RfRRRR 5 «R (^WM ’liRRR R5RI RR I RlRR RIR «£RR ^RR 5 
SR/tRfRSfRj^R R RRR I RlRlRpiR 1 ‘RRsk ‘ 5 tlRRl c ffRR> «R RRRl ^ftcrf^S '5S7R5 gfR iXJ^R gRSR 

wi r rIrrh risri rir ^it r° 4^& *mitfk ^ rr i 

riri ririrIrr* mi'fe r <#srfc*t rtrfir^ r°rirs (602 x io 23 ) ’Irr^ri rirr stir ^ir 

RTR;ek RR RR I R?R7tf& *F5 R5 R ^t% W (RIR 4RRIR ^4R| ^RRRS vsfRW RlRt #RRR 

’RRIR RRRR ilt R°RJIR RRR RR Rl I HJIffsnflSSt RsRTRR 5 602 000 000 000 000 000 000 000 
fRRR 2RR RRf RlR I 

R4RRR «R 12 I ^#5, 4R RR RlRR 602 x 10 23 fi> RRRk RIR RR «R 12 Sffsj | RffRR 

Rt4fRR«R 18 I ^#5, 4R RR RtfRR 602 x 10 23 f&^RlRPRtR «R 18 Sffsj I 

^RRR^fR 

1 RR Rf^TO RRRk = 1008 2fR = 602 x 1 0 23 fi> *IRRI < 1 I 
l rr sHfaceH = 16 sim = 602 x 1 o 23 1^ rwrt^ i 
1 RRR%©R^= 32 sfR = 602 x 10 23 l 
lRRR%wft®[ mt® = 44 stm = 602 x 10 23 f&^l 

4R RR RfRRM RTfCek 'SflR'sRR 5 RRIR ^flWR RR I R#R , RR°x «1J1%1 RlC^k RRR ^RfR«R 
k[f%^ R?f I Rsf^R 'S WT RRfC«k ’RK^k 4R> RfRW RlRsR RR I tw aRf 1 ^ ®RR1R 

Rf«sj *trr% RRiz^k ^r 5 rtrr 'RIrwr rrr rr i rrr^r rir^r rr 'q ^sirririr ^rr Pi«r%t i 
' sfRRW ^kR/5Rf WR RRCek ^1R«R ^fR/JlR RfR I RRRfRR RR ^fR ^RR RlfRR ^IR^R^R RIR ! 
\sfRRm 'Q FIR RlRR^R RJl%f RRCsk ^TfRFR ®|vsjfRR5 RjRRfcR RfRRfw RR | vsft RlT% RRC^R 'RlR^sR 
fRRTR R5R1R RRR FIR 'S XsfRRW ^RR R5R| RRlWR I C^lRRf <i)RlR RRIR ^sfRRM 'S FRR RTf%R 

RRTCsk RR1R RIR^R f*RR I 25 °C ^IRREH ^R°s 1 RlRRSS% FIRR RRIR 'FfRRlRf 'S FIR RR I RRIR 
RRSRfR R CRRf RJI%R RRfC^R RfRlR RlR^sR 224 WlR I 

1 RIR Rf 44 RIR R%F||r HI tRR RlR^R RRIR WR|R 224 fRkR I ^Rst«lR 1 RR Rl 32 RIR 
RfRIR’RR RIRFR RRIR RRRR 224 fRkR 4R°s 1 RR Rf 2 RIR Rj^lWRR RlR^sR'8 RRfR WRR 
224 fRkRi 



SMliW 


So 



^tW : P 5 2fR Rp 

R o v-*m ftp p i 

CaC0 3 , NaCl, H 2 S0 4 


PSf: (£W SfR Pl^PlRpS 9fJT%r PfcP Rp 
pot 'q srm rptr ^nrr^r ftp p i 
H 2 , 0 2 , C0 2 « H 2 0^ 



^tw: fpftf^s pep af%fif Rp p 
ftp P 1 

H 2 O 0 , NaO, HC1 fe) 


PS?: fpftftR PpCP tiffs 3fiR (RfS 
pRtp pot ftp p i 

C 0 ,KB,CH 4 ,0 2 


fc.vs C^T 

^IWi C$U$ 4<f# (RftRW ’i‘RT'1 ' 5 T 9 H (R^TsT <Wf RtESl ^p ^?T \st WHT 

^rm i cw, C0 2 ri « r%®r ctr^ ,p mt c $ jws «iffrs i *Bpn^ ®t%wctw 

wif rw p ^?j C0 2 ^ *tfos ^ i (RKrw %>f«, <flw arm ’iwRti ^ <rr r%®r 
’IP'^ RKR p ^C?I ^ (RM C0 7 ? t^f I CPRt P^f p (RlMsI «W C«P (Rl=W?tJt f^P <P 
^rf c if^R s 7[w 1 r% pt ^nrr i 


*lfhFt <Ksi CPt (P, 3 2fR 8 SIR ^HNC'skR*) RftR p 9$R <K*1 I 9 l$'s 

r 1 ^ RHf^R 5 ^iws 1 r% pt p (rhP 5 pw r -$j? t) i 


Rq«w hr 

pp 

RfsTCRH 

RfpR TO® 

<Rl<P ^ItRtpP 

3 SIR 

8 SIR 


(RRPlTT = PRfp P/ SIR 

312 =025 

16 =050 

co 7 

PRfpFRP 



z 

(Rm??um RpF® («tf PUR) 

1 

2 



'b.i : djftffgf ’(f^RTS (RtR RTpR RSiR 5 ^ 












<mrcma amar amta ms amraftas cror <mftaa ataaa mtta maa <mftaa ^ 


afamia ^ ta% asat ^mr i ^oijic«H csfhjftc'M (HCi (g) ) ^ csn®r aaafj aa* 

C5fH CsFtfaa aaat^a ?m ^a i msfa 1.008 at 1 atPT *)$till«M 35.5 aJPT castfaa aamf^a mfiPt ^ 
^a i ca*tM 4a# atca 1 atPr *l$oiji»M 'o 85 sltsi cjflfaa w aNim's $a^$ *iSmii 1 aTPr 
^ojiteM aaat^m^ 35.5 sjt*r c<piRwa *rw ^a i «iR>Rtf cstfRa attar cata* atta i 


fc.8 i»ik«wi 2f®fa (Symbol of Elements) 

aalilM sift# taftaa aaar^ta* 4a# grfk^?r (Symbol) amitai aa^M a*at ^a I <mftaa s*3l*M> SflSlfir 
atfatali I 4a# a4 at^ at% mt*mm aan*t m\ I %sa fir attaa srn a*f (Capital Letter) 

maat Ssafif attaa sm at% (Capital Letter) 
mtta fiffer at ^®t?r ^ft'w casttat a*f (Small 
Letter) %a <mttaa asmTfljE* aa^M 
atat calcaa a#^ 5 PPIT ata talcas $*cafe attaa aaa 
a*f 4ai (Stbiacaa 7pm aaait ca a*# caft (Stbif^v© 
aa 'oic<p awiatPt 1®tta a y ®l<p caat aa i <*r^if*fa s calwa %caRr am 4ai 'sicis Si&ta't 4a^ ?i<pa ac°i 
l^rl^ ' ! it*iT s ttf i r ^5^ sr^Ns <^an ^?i 1 c^rt?rr c^n?rr ‘ s T^sn«3^ -sttst <??n^s 

*Tt1®tta C*il 0=1*1 t '!J#*1 «Tpf (Pttastaataa I 


amat^ d'»)<p 

JPPI « R'alfi ^f?r d'»)<p 

swa 'Q ^fmac'k 3d'®l<p 

R*i <i</fa d'»)<p 

am 

a€fa> 

%tsRram 

d'»)<p 

am 

a€fa> 



Hydrogen 

H 

Aluminium 

A1 

Chlorine 

Cl 

Ununseptium 

Uus 

Boron 

B 

Cobalt 

Co 

Zinc 

Zn 

Ununpentium 

Uup 

Carbon 

C 

Bromine 

Br 

Chromium 

Cr 

Ununoctium 

Uno 

Oxygen 

O 

Nickel 

Ni 

Manganese 

Mn 




a^ 5 «».$.: rffttaa ^?tafsf am cata 5 c^roTjt RI»^ srSfa 


caftaa ^RifsF am 

cal on* ®ulfi5«i am 

calcar 

Sodium 

Natrium 

Na 

Copper 

Cuprum 

Cu 

Potassium 

Kalium 

K 

Lead 

Plumbum 

Pb 


^ 'b.® : c*ric®is -uin;-i am CSfta 5 C^rOTJt ^«I<1# d'Bl < P 


: a^ftaataft cata* Rfo?) amis 
a*ta talwa a^k«=a ^>iRm=i frofa a*ta 
f*ia*<pca» c^T^rbe 1 


a#f: ca* tc*rr 4a# attar 5 stm aiSo&iwM « 
10 am GFifaa amt ^tati $aa^ aRtata 
attar hci ac°i attar casta Narnia 
afaatta maf 5 ^ ama 1 


‘Plef: at% m t JC'o ^ *l$CKalC«M 'S 

«iBwMa afaata aatasta 3 am « 24 
am 1 aifta 1^% a 5 ^ 1 


















c<lN^l Ml'erJ'o'l (Valency) 


C^tFTh 


■ 'W^ W ^ 


«nw ^sj^r w cTOs ' 


«nt* ^5 c^pRf pri^t c^fM ^r i *rm cwm w^siw tPR^ ^?di 

MlMsI CTO ' 5 T%*W C^gft^ ?R*lJt C^lMd C^Tl'StJ'oT t^W*f <FCW I Wk®1*l ‘^PRCSfW 

toij $w<wH ^ncd c^srt^ §m<mH ^wDt ^r i ctI^pt^ 

cwst ^r (^rtwpot i TOMfw ^tjiftf^ *rm , ##^%! 

c^nwrst w i <^rt^rr®T ^ c^t ortem ctTc^ ^rw ^ wft ^<5 ^r i *1% 


mfi\<s IhImhj i 


; ' 3 Tf s fl^ c fW c^Icts ' 3 TR^ ^ ^ *TT, ^ 4W1 CTl'SrJ'sf ^J *J?Ft ^ I 


srf^p wtora $m43h fanm 




C^fRS 


c^riwM 


ls 2 2s ! l 

ls 2 2s 2 2 

ls 2 2s 1 2p x 1 2 

ls 2 2s 2 2p x J 3 

ls 2 2s 1 2p x 1 2p y 1 3 

ls 2 2s 2 2p x 1 2p y 1 4 

ls 2 2s 1 2p x 1 2p y 1 2p z 1 4 

ls 2 2s 2 2p x 1 2p y 1 2p z 1 5 

ls 2 2s 2 2p 6 3s ! i 

ls 2 2s 2 2p 6 3s 2 3p x 1 3p y 1 3p z 1 5 

ls 2 2s 2 2p 6 3s 1 3p x 1 3p y 1 3p z 1 3d 1 5 

W fc.8 : WPSfM 

Safe's W^tT 2RSH w 


<K*J C^Tf'SrXVDf Vjvo|v|vo TThQ I 


He, pMg, 17CI, qF, 13AI, iqK, ,qNc, ij-S 








'5j. ' b (Radical) 

(M m wrr *ifos *rr 4<f# 'Rsrrw (S|p 



'53. ^ 

srsr# ctow cw (Sjn ) ^ c^h CTtoia (fiia ) <ws i 

rIirw 'sf^s ^r 'sn^Wfi gf^t i 's 'R*rHfRf*[R> riir 

(*HN^ Rt ^ «lfos ^?r I *HMR5 « <R*rRf¥^ ^RR ¥l?ft <RM *lfos 

vsM ^ ^ RR CRfc’IS Csrf^ RfRfR '^RJ 3[5T I RRM<P 'Q 'sflfclHsi 'RRfR^ 'sTCRW 

(Rl'srJ'fflf Rf tR^lS]^ 'RRfRR RTtR p? R'SRlR "fWt, 'sft ^fb iflRR *JRR$IR ' 5 TRR ^fb tflRR 
'SflfclOlJl RttR ^ <C*I CRlR ^t^R <Kd I 'jS.fb RRN<fr RlRR ^Rlb ’SflsIHsi RTCR pp ^5T I 

<4<t>fb fit-RRHR '5ft?R ^fb '5flSIM*j RttR p? '3R I i Rl'SJ < P 'S '5f|?JR igfRf 9|$vs 

CRftP JfW® G*ms W *RMIR ^f°*t 2RW 


PlT-bo, SPTRT 5 ^— cj>' 5 T— b o'Sf 






S8 




f 

. , Si 

W(R W >RWTt 'Q 

cfelW R°W® 

w%w ©rj aai©RTW W-, 

ww^^raw 

'Q 'ffllW 'WfWlR 

"fe^W '5fl?R 

'S ^®IW 'WfWH 

WRlWiJW 5 

cfeWW cfe 'WfWR 

aramw 5 

cfeWW Cfe 

^rtwR 

Cu 2+ , +2 

S0 4 2 ' , -2 

1 

1 

0 

CuS0 4 

Na + ,+l 

P0 4 3 - , -3 

3 

1 

0 

Na 3 P0 4 

Al 3+ , +3 

N0 3 ", -1 

1 

3 

0 

a 1 (N ° 3 ) 3 


b.b: wwmr 5 « wsRSRtww wtwt af^® ^ai^lE cfew w i 


w^tw : cafe® wr^iw 5 « aramiws «rt?R few fell few fepRW 5 cfea i 


fem^ awfew rtwjcr fe few w rtwiwrr few Rfwfe wm arcaw cfew* awcw cwat ^w 1 
^Ft^wfw ^iffe wriww; cfew 5 awcw caat ^w 1 cwwcwr cfew cwr©rM, ^rt (few fe w^ wiw 
w®t spfh w*cw 1 ^w# feiw cwrsfwsrw ^ cfew R° s aw ffecw wcw cfew awfe rwwtiw ^ife® 
CWCW 5 ^ws caai ^w 1 



saw cfe 's 

ffew cfe <3 

wws akww ^rt cfew acwtfew awwi^w 

R??lJt 'S mm KRAI'S 

cfew RSCW 5 '® 

'sIW CWtWM 

\®m cwtwM 

saw cfew 

awfeW RWWTf 

ffew cfew 

awfew R°ait 

'SRRI'a 

H, 1 

Cl, 1 

1 

1 

1:1 

HC1 

C , 4 

H, 1 

1 

4 

1:4 

ch 4 

C , 4 

0,2 

2 

4 

1:2 

C °2 

N , 5 

0,2 

2 

5 

2:5 

n 2 o 5 


W b.H: ffefW aWWt^ WM ^Iffe 4«4f5 cfeff WSCW^s 







SHI*M 




'b.b- 

gg 'S gfgg fmPs <PW gga 2p^o gsgf :§g I ;ggg g|>^vs gsgfg ggg PtP»sj 'oiH (atP, mtHeglsg , <4pn!3) 

aaKt wfi ggt gtg i mgjreg gtgg Peaeg ^ atP gigag geg gga a^s ggt Pag i 4t ggaeg 
w%t gga (Aquous solution) geg i gtgeg eg agp g%^s ggg Ema ggt \steg gg geg i 
af% ^gg ^rrgr^t ggea fgf%g afgmta gg g%f® atgeg ggeag wms\ fgf%g ^g i ggeag wrtf agrea g 
fgpg ftP gegei; i cgigtfgp ggeag wngt agteag ^gp ftp i 



<4g emfgfg ggeag ea^eg, <^g fgSig ggea gt ^g e^.P.® ggea ^g cmfg afgmta gg gft^s ateg 1 emfm 
emtgfg (0.5 emtgtg) ggeag aP fgpeg 0.5 emtg afgmta gg g%^s ateg 1 ^g tg^ig ggea 2 emm afgmta 
gg g%^s atgea 2 emtgfg gga gem i ggeag mtmag ^tamtgtg f&ag fP»g%t, ggeag ernigtfgff>eg fg^gea 
mgptfg® ggt gg : 

■fgfg% wfggtgig af% faSig ggea g%^» gegg emtgm°ajteg ggeag emtgtfgfif geg i ^eg M gtgt agta ggt gg i 

fgfg£ wmm gga a^f^g wgj gpfc gta^egt mgmga ggt ^g i ga^ pgtfw mteag g%a® gt mgj 
egteat a® omtat fgfttg, gg fgpg, 2.5 fgsrg g^ttfg) fae^> meg i eg mtm^egg gga a>^ gge^> geg eg 
®rfgg>e*rg aiar fgevs geg i af% fgpeg ^g emtg fmrnteg fggtfgs mrawt fgfg£ mgmtgtg wgj gegg afgmta 
atm-^geg fmmtg gge^ geg i fmmtgf^ gegg afgmtaeg f^m gtgregj cmea gaeaegg mtgjem fggtfg® ateg 
ats i gneaegg areg egea argt ggeg atfw atfa gt fgfm atP fgeg pg#® ^rteea geg fg% aPata 
atP fgeg gttfgeg gga a^s gg i ®psgag atP faeg ggeag ^rtg^g pgrfg^ gta ags ggeg Prfg^ 
wrtgig gga a^s ^eg i eggg, «rfat fgpg 0. 1 eatgtg wmm Na 2 C0 3 gga a^ ggtg wgj ^rgt 
fgpg grtg^egg ate^ 0. 1x0.5 eatg gt 0.1x0.5x106 am Na 2 C0 3 P%g mmregj caea mtat fgpg 
ate;g gga a^s ggeg mtat fgpg 0. 1 emtgtg Na 2 C0 3 gga a^vs ^eg i 




jRRR 


: 

1 1 CaiaiagacaaaFaTga adc*ller«i 1 CTH 

0.5 'PfBisr «ii*ivoc*m o.i (^nm^aa^^acam o.ixo.5 caia 

1 OTla =106 slffi Na 2 C0 3 

0.1x0. 5 CTla = 0.1x0.5x106 stlaN^CC^ 


^Hr : * flfefir o.i cairn at o.i (M) asaia *ihwU (%® ; CuS0 4 .5H 2 0) -«sbt gaa sp^» a*a i 


«.* cqtot cftm 

caM •flaslfaa 5 cal°i qlsl ’ll^vo I c^lc’lsi CTf& 'ocfifi '5TC*rr c^lc*il ftPW* C»Tlc®W > 1'0 < Ml '»SIC < P ®1it 7 R<||'0 

aca i catca c^pi^ a^at ^iqj^sr aaf^ <*rro (100) aca i catca cancat catcaa afaac® ^a# 
wt?[ a^aart fa% asar aa i cwt, -to aMwU c§c®; CuS0 4 .5H 2 0) -*sbt cto t 
aifta ’trot ft4a aat aa l catot calcasi *1 '»<mI a“<jfc> RPr^J aa I v HR(. < p ftcaa ca ca»lcil 
31® C^eat Cata^-at Caa ^stffo ^malOTl 'Q «lftic'erci« a^TOl aca I cakaa at Ca*tCat 

Wta ’tTOT fa*fota W CatC*1a ®Mf^5 ffinf ’®rKf^s ®a W 
aca I ^8*la 1 ^<P'»lc<5 ac^j^n? c*nc°iiq ®a 4ai ziwitoci 1 ®n5C**t?I ®a fa*fa a*ca catc3 a^aat 
®a fa*fa asat aa i 

^OIjlOBH <3Flal§5 (HC1) *lJlOT'^Q!jlt«H « CfURwa ^TOf fa4a: 
albican CjHaftcw HC1 -«q?railc 9 lflFasan c lfta*«sr = (l +35.5) = 36.5 I 

catc^t ^lRc^lc.«rc , is '=ilc.aPp < p 3l5wMfa<p ®a = 1 ^aicsplRic'ia 'oHg’IPm 5 v llaaHla < p ®a = 35.5 I 
afoWm = 1x100/36.5% = 2.74% 

CiMQwa aqfe = 35.5x100/36.5% = 97.26% 

■TO >IMW15 0$C®j CuSO,.5H^O) -«£BT "TO, I I 

„ ^ 4 2 ' ^ CTO *I1R: CTOT lift CTO1 

aha>ia , 'aimeM , wstc^f « ctot aim „ 

^ ^ . maa war 'aafaata catena 

a^ft*fa= ^ „ 

. _ ^Rc<pt'»« i srt ^ 1 ^ 1 ^ aa i 

a^ata aiacipG at ^?p®a ®tam wa*s = 

CuS0 4 .5H 2 0 

^®1caf^as'5Tiaf^m = (63.5 + 32+ 16x9+ 1x10) = 249.5 l 

catot asaia, awia, , ^oi*ic«h « crot aifta ^af^as w aaro 63.5, 32, 144, 

10, 90 I 

asaicaaa^ = 63.5x100/249.5% = 25.45% 
aiaroaasgf® = 32x100/249.5% = 12.83% 
qfeieBtMU = 144x100/249.5% = 57.72% 

^ciblwwu = 10x100/249.5% = 4.00% 











<n% irqft = 90x100 % = 36.07% 

* 249.5 

IfoT^r : HC1 100 CuS0 4 . 51^0 

iflRT <Rfi> ^I's.iiTv® 100 <Rf*f <3H? 


TO: PiijRf^s riten uiH>iqcfe) 
*t^t ^jFa ^ I 


To: RijPil^s «ten mM^*iw*i 
1 *l's<psil ^ i 


H 2 0, H 2 S0 4 , Na2C0 3 , NaOH, H2S0 4 , Na 2 C0 3 , NaOH, NaN0 3 


'b.io •I'o^l cMg<? c<jk’1s ' 3 ^fT ^^c4‘ v o 

CTOTt ciric'is «llC v lRp<P < H?Rt c tf^'5^ A ifl^,«llc v lpp<p «lMR<P 'SS 

dnCTsr = n x A x 100/M %, 4*lfiR n = wtolii wt c tfw >rc^-4 ctIto tori i 
<4^ ftflH? ^ WJM W 100/M -4<I 'STR I f^1%^ (R^sT ’•fcTO 

TO TO cTOis «hc*iPr» *im»imTO ^sr rar to ^siot m <w 100/M 

utotoi to TO toTOp *m»ihTO w m\ 

TO ^BT TO® «MWB '5[^o *fT WFs TO?l TO I <3K3^ TOTO WF® (H 2 0) ^ 
toTO trww* {(H 2 0) n ) sfhs totp^ ^toto ?rcgf% ^r, ^t$ 

gTOiii sfhs '5(^o R^jiin ' 5 R^o sro *mr i 

TO^Hp® RuTO ’TOI'J^ws 3TO TO 3 ! 5 ^ ^r i 

cTOR «lc*t 'ailiiww 88.89% «w 11.11% i ctITO^PitotoTOs: 

CTOR (Rtot 4 >Rm« 92.3 1% <SW*)$llljle8rM<l 7.69% I etat ^ TO*: 


R<m 

'ATOjIMMjH 

qfolceM; 0 


c»ik t 'ra “teTO »k<|R> 

11.11 

88.89 

h 2 o 

BHffggi 

“- 11 - ii.il 

88.89 

-5.55 

lo 


11.11 s 5.55 = 2sl 

TO TOOT 5.55 TOT TO TOT) 


^ 'b.V: C»Jlt.°1f) *t^5TO 3^ 

























h?r 


‘Hr 




^1^; C 


mIct* *|vo<pfil -h^R) 

7.69 

92.31 


ciJlc'lSI 'IvsxPJll 

«ilc v lRp<p HI^^HR^p v»a 

7.69 ^ 

— = 7.69 

92.31 

=7.69 

12 

CH 

OTipt c « h *i?pnt 

7.69 S 7.69 = lol (^7mour^g*nOT31 
W7.69MW^) 



’b.k: wit"!* C«ft<P R% 


'b.ii “1'©<PSll tf4c<P C<ilc’^ ^ft£ < P'0 

«lHR<P ^IW® ^T 7 TC£<PC' 0 S C*T c<p|c*ll SjftW I C<PlC*'ll c. < plc.*ll C.<Hc. , 1s C^£3f ?RC<PVS 
if)'^, «iHR<p ^fs.o<p'o «iR}j) ^ I ^Icsra c<n c’ifi ?rm» 8 CH viW, ^»I3 'siIHR<p 7 Rc<p'© (CH) n l g^Ic’Iji 
«iMR<p 'S?! wt*tt $II<pg°i n -<4W 'STR ^MR^ ' 5 fs.c < P'o ^ l G<ik’ta «iMR<p '»?i 78 

■^pf «j hR<p -f5r*f?r : 

7 w: < P'o = CH 
WFs = (CH) n 

(Rtefr «iHR<p mx 1 + ^l^c^lwwfi Wxl)xn 

= (12 + 1) x n 
= 13 n 

13 n = 78 
n = 6 

^©aR ctat «iMR* = (CH) 6 

= c 6 h 6 

fiPiiiiR<i> RR>*iic<p jfw 9 ! fc»wm *hj iimrafap ^ tot i 

OHIilR* Rfojt'® (Chemical shorthand) « cTOt gfen^s v\m sfim i 

sNaR*? c 5 ! 5 ^ RswMR— 

i. sN*iR<p Rfoiil c*r ^ 'olcm*? RRhj<p (Reactant) <4Ri(R 

toltiaw (Product) ^ i hhwR* RRhu^rw RmtFf «aw. 

$<5?TPi*l^P ^H' 9 tlt“t 1®W R^R (=) vsfjfM (— >) fi>^> C^RTt ^ i 

RRnito <*rcs|fto Rfo*^ <4Ri i£i^5iR^s ^■‘tR mm '©Ighsg < p ctn (+) £ 3 ? Rgji c^pit ^ i 

vs. ^mina R1%3 <flw$ ctIctst ?wr 

tot i RR>*i<p <«w. % <rM ^s\ ctRsrt «Brm«p ww *ifoo i ^ 

VSC5W 7 Tvy l P c t «l^jief <p(,*| I 





















8. <35^5 'SRSRlt pjfcsfa 2PI^ <T*|3 )s 'sre«JT <?Ptt ^?J I djftsft <35^5 

(Solid) ^ (s), Wf (Liquid) ^ (1) <*R?,sU1%f (Gasious) ^ (g) <?Ptt^ l 
Isfos<p (iRi^TPi Rg^igs (^twt c%*fa g^ e t (Aquous solution) $TIwt (aq) I 

<PlS*1 "^t ^Pil^lc^P '^RuG'^G'IS Wte ^1^*1 <PSG"1 <PlS*1 (IV) <p|^-T5t^-'0|’9||$V!s 

^ I 'Q '^GW R&ss 5 (IV) «rsi||$\i5 I RQhi<p <P$*l , 'qfaiG'ew ’tll^)s 

^#r (IV) 'si^l^ *Ut%r < t'it<f i fafoais : 

C(s) + °2(g) *• CO^, 

<whf>wl>j 4tfwU ai^i^i^ 4 A®?r fifas?rr ^t?r <whPml»j GPl^ltc®^ ^%r 

g^t, (IV) sum «aw. *tPr ^bt i Rftrnu m*Na*t 

CaC0 3 ( s ) + 2HCl( aq ) ► CaCl 2 (aq) + C0 2 ( g ) + H 2 Oq) 


'b.ivs *W's|<P*H 



2J^H ^SJT ^ I shlsRs* R&sls 'Q 


'ogss wc*i t> c°i I ftfern J i^l < wic e t fs&ss* sUf(C^ c»Hctji v I*h 1' , J3 m*?Ut 

•Rtc^sr <*rc$ csta ’Wf msut i wtera wf tort naa 

mww* mw sirai# tout (2, 3, 4 $®#T) w\ ^ i muiR* 

>l5)<PS c tCT 5 ms^sf «r*iJ faPr<5 C<plwl *Tf 9fl<pc°1'Q '=I<1 0 '1'<M <PSl I 


i. RQhi<p 'Q ^HIgis m'sC<pvo sjs^Is <pgs R&sls J i5l < w e t C^Pft I 


C>. Rfoi|<f> ^r ^#5, 'WMo ota Rl&l* 

Svogss Rr®sj tout sj*m ^u»t ^t i 

O. c>llPi < p ^^IIgis %wl' , j3 toot ^r i 

8. R&sls •^i>i'ol<psc e t R&s<p mUrl^Uo ^4rn??Uf Regies sj<rIs ^?I I 


>IJMmI5|*||»I 



«oPi^^nw1^&?n^Br iijwc'iPiaiii »wft'b « 



^BT I 


Mg (s) + 2HCl (aq) ► MgCl 2(s) + H 2(g) 


^ R&sl •>w's|<psG e t sWtsj gspII^'I v ls»il'^m??Uf ^i»('s|s fs&ss 5 HC1 -<^W 2 sfUt <psI ^ I 

•arc® 'siUllJ G»nG°1S 9 1^n^ l ' 5 Rt i T5?f I R&SlS >^l»l'0|^'0 >>l5)<PS e t R^’l: 


Mg (s) + HC1 ( 


(aq) 


MgCl 2(s) + H 2 ( g) 

csMsri^ e w i 


A l203(s) + HCl( aq ) 


■► A1C1 3 ( S )+ h 2 o 0) 



ip iftrc 


«IJhaplRillWH aaRl^RsaTl RRR AICI3 — «flBT RIW 2 TOT, WlRc*M *l?Wl®t^W0t RRR 

HC1 — «flBT Rica 6 Rlat W Rtffit RRR R*im ^RT 

$aatRH 2 0 «fl?T « 3 TOT fljfa TOT 3JT I RQ>«H RiM^o >|5l^et 

Al2C>3( S ) + 6HCl( aq ) ► 2A1C1 3 ( S )+ 3H 2 0q 

RJMMPlilla RltdjBW ^3*® a*JCR WMWPlilR «|«||$to, «il$CJ}IC6M %l$fl|«||$«» « *B1R 


Mg(N0 3 ) 2(s) 


MgO( s) + N0 2 ( g ) + 0 2 ( g ) 


Rftflbi Rffaaca Hi^dJiteH *bpii^ toot rrr assna $aata N 0 2 — «qsr Rica 2 aiaMai 
aaafi Raw rrr a^ata isrt $aata 0 2 — «qsr « 1/2 aiat «p*r aarr ^a i Rl&ita Rwifa ^ifwf 
1^®f: 


Mg(N0 3 ) 2(s) . 


MgO( s ) + 2N0 2 ( g )+ l/20 2 ( g ) 


AgN0 3(s ) 

Na 2 C0 3 ( s ) + HCl( aq ) 


Ag (s) + N0 2(g) + 0 2 


NaCl, 


+ HoOn-v + COo 


fc .*8 C 5 Tl»T'Q?JW?lf^^lfwt 

fafa$ afaaia tafasaa* ^aa fafoiic<w afaatcaa « fati^ar a*ca i 
afaan Rfta^ caw afaan $aata ai^at aia i a->iiawa ca Rtaia fa&ai-f® fafa*aas <4RR$aatcaa 
aRnlcaa %fla aW aa ^otca 5 Stoichiometry RCR l shl*iPn» Rfoiila RR^® caw lafoiia 1 

« ^aatcaa Raw, can Raw <*iaa®caa1tRta asataiai 


2Mg (s) + 


2MgO (s) 


2X6.02X10 23 


lx 6.02x 10 23 


2 CRlR = 2x24 sJR 1 CRlR = 1 x32 s|R 


R&aia 2 R^ajMwPiiiR «w ^ «ifti»wa Rica aw 2 ^rjmmPkiir 'aaift'b 
catcRa %ica rri aia 2 cam rjmmPwir <w cam 'R%srCRa Rica fl&ar a*ca 2 crir 

voi'sni5.\b <pw i 








Vb 


^Ib R&iiwsi W ' 5 R x t45 c t4 5 tit ^44 RfoilC^SI «4 f*(% : (5 SJT^T 41^ W 4m 


mRmlafamt w?) 


t4C44 mft<F44 ^5T1^, 

48 4m ^fafamr nun 32 4m sfawwa nun 

5 4m mjmKmfmmm 4i? fafamt w 2±_^ srm ^ 

* 48 


= 3.33 4m 


mit4l 


44# RI&IC4* w RQhii*i ^43 ^,4twa w (2 4m ^jr^#r?rm «n^ c«f^ w 4m 
mXfflWPmm ^44*1 ^4 ?) 


ffimm mftwt ^rrra, 

48 4T4 mjflwftiim 41^ C^Ka 5 mTfflHft*im «|S|I^ i&44*l ^ 80 414 

2 srm tt jr^iTTTf^rsrm ^rr^ ^Tr^tf^r?mi ^?r 4m 

48 


= 3.33 4m 


wn *$£ ntn cn, 2 4m 4Tt4wlm4m *m§a nun falamt 4444 ^rj 4mw% 4l?mt4 m%®R maaarn 

4>4te ^C4 i 

^34iw4 m c«f^ RQ^t-w w 1r%: do 4m mtf4F#mm mwrt® ^443 4 * 4 ^ w 4m 
2fC?Tf®R ?) 


lafamia n$nun, 

80 4m 4Tt4(Rlm?rm mwrt® §443 44Fs m%®R am®R 32 4m 

10 4m mffiwfmm ^443 nnuv ^oen w 4m 

80 

= 44m 


wn n$ ntn ct, 4 4m m%©RRi nzn fafamt « waj »% 4famt4 444(Rf3wm «ri^ maaam 

<mcs ^un i 

fc.ifc PifafiK Rfo*n> (Limiting Reactant) 

amrmfaai fafamra ^aafaa^ taf ama* ata^m, f^nrn fafsr-s* maaarn « nm ^sa/mam fafa^aw 
amwa m^mrea maaam aat mga ^a mr 1 ^4taa fafamm 2 4amt^m44?mlmam «rn$si mtsa lafamia waj 1 
m%®m 4im 4m®m 1 ^n^nun 4 4am^ aitacalaam 44§a mn fafaaria waj 2 m%®ra 4im 
sreaiwa 1 fas tafaaia 4 aamti, ajtatafaam 4454 nun fafamrn waj 4 m%®ra 4im aaaam wi 
fafamt mtaam 2 m^mfassra 4im mafa£ araam 1 ^jf4(?#?rm n^n 1 


amt-bb , ?PH?R-im-bom 



SMI*M 


W 

RRrir w ^rrRr R^xr* rwj ct RRrr rrR£ rkr r rcr RRfR RR-rr- rsr i RRrr 
crcr ^rxrr RRmR Rrtr rrir to RRfk RRr'.rr RfRRtR crcr f^RR <$<$\ ^ i 




0-0 

o ^RRsR RTfflwRlfclfR Do ^TIR<>iR*JIR '5f?fft® 

t53pb.8 RRIRRRRCRsI RRRt 

1 f®Wf *lf^TH (Percentage of Yield) 

RmmR<F RRrir w cr rrr RR-rr- rir^ir wt 100% R^ rkr* r i wra R^ 
RmmR<F rrRcr ^thirir (Analar) rcri wririr RmraR^ Rm<N^ m 95.5% R^ ^?r, 

<4W?RR> sfCRR^ftR R^R%I <WX5t RJR^tR RRT 33T I RPTtRRR 5 ‘R'iRRr R j ywf 'slR 3>^R> 'S 

R j fwsFt *n1Rr t*ia R«r rxr i RRrrr^ 100% R^ *n wm t<j*nwR *iR^t e t RRRvRRrr 

C^XR* RjiM^vs •RfWRT c t C^XR 5 Rssr | ^ rRsRR ^RRR R 5 ^ ‘RI'SRT RTR 'st i&RRKRR RfRRXRR 

Rf^iw m\*\ RRt ^Hl 

^ _ RfRRtR SltfSWBI #TH xlOO 

*f^RT RrrH = 

RRrt c«fR5 OftR-fs ^rrrrr <#sn*t 

^Sf : 80 5fR CaC0 3 <?F ffior 39 2 fR CaO ’TleRf RIR I tRRXRR *f^wf RfRRTR RrH RR l 

Air i?®?l C^Pl *fl% ^s^T ’it^rf'tf^T^ 

3cill®RR ^' 9 lR 5 R e t: ^s, R%, RrIRr 1 (CRRrRr) Rff&, 'stRWlR, RrR 7^^Rr=T, t>°W, 'Q RfRlR/ 
R’lRil RIPR I 

(af^ M TPT s CuS 0 4 .5H 2 0), R^RtR RR# « % ^ RTRr W *lfos i RlfRp 
fi^tRRR (RHRtR) RRIR R*t %T I RlRRfR RS’tlR RROlR ( CuS0 4 ) R^ RM I %T RC^fsf 

RRtR RlRCfeR 5 RfR R^l^o ^5F ^R° RM Rt^fR R>RIR RlRC?^ RfRR^s ^R I 'atR OTSRlR ‘‘JRR 

'S R£R RR1R RfRCt^R «R RfRRTR <KR ^®R ^^iRRRf RlfRR «R RfR R^R vgOssI CRRlR R(Rr R^sRRt 
RfRRTR R^R RRT I 












CuS0 4 .5H 2 0 ttttt ► CuS0 4 

-jH 2 U 

%f ^ ^ 

1 C¥H = 249.5 fiftsr 1 = 159.5 ^ 


V 8 ^t«r«fw l csn®r (249.5 stw %r 
wwrw ^vo 90 sfm ’iPf ^mif^ ^csr 159.5 
stro ’itf^tN ^rrm ^ i 

*rM: 5 c«r^ 7 srm 

CuS0 4 .5K,0 <& c’ffu^R ( m * f fasr 

cww t^q i *rrm *rr wt 

*IW Whs l ^S’lm Wlwfe w4 WM ^s?H *lsf 'aM 
cwswt <pw 5 ^® ^slw tw4?r i 5 ^ fw4?i *rf 
WW WfliH WIW %1 ^ C*tm W ^PflW 

wiwS %r wc4 wft'F® ^ 1 

%TK: CWRTffWW ijwi = a sfm 

CuS0 4 .5tL,0 ^ cwtwfww = b stm 

CuS0 4 .5H 2 0 - 4 W = (b-a) stm 

WSH *% CuS0 4 ^ «l = c stm 

CuS0 4 -4?r «w = (c-a) stm 

Wtfwwwl = (b-a) - (c-a) sttw 
= (b-c) stm 

(b-a) sfm CuS0 4 .5H 2 0 — *£RT ^ c^rm *tt% = (b-c) sfm 

100 gfm CuSQ z 1 .5H 9 q ^ c ) * 1QQ sffa 

4 2 (b-a) 




V8 






<l^^ll>Pl 2 t^f: 

i. gpm w^rm 2g *nn?i?r , ®rra^ w? 

2.24 L *f. 11.2 L 


*t. 22.4 L 


44.8 L 


f*H(Lfc>W ^jhPisjfsj ^p>IC^(lbsi ? 

f. CaP0 4 *1. Ca(P0 4 ) 2 

4. Ca 2 (P0 4 ) 3 Ca 3 (P0 4 ) 2 

5 stm «tTprc^F 75 sfm GFif^«iii^^^ypHf^siT^piri 


vs. <i<^vs (^s#^ 9^5jt<^ 7f?5fjf <pvsfi; ? 

1.27x 10 24 
4. 6.02 x 10 23 

8 . PlRp^f?! eff^5_ 

1.44 cmu^ 


^f. 2.54 X 10 24 
*r. 6.36 x 10 23 

*t. 1.44 ctmCL 


*t. 2.89 (srm PL 


^r. 2.89 c^rmCL 


i. 



SMliM 


*f. CTl'sr^l 'S C<!'£’!'s! f®s[ C^f ? ^MJf ^ 

*t. ^\^us fifa© <sr wt *ti'e?rr ^rm \si?r ^55% f¥k w writ's i 

^r. 5^f ^Wtilf ^RH '55^ t%*Tt ^slW ^tlf^tf©^ 1% Wl'Q I 

*. 10 sim CaC 0 3 4.4 stm « 5 stm wrPfm^nt® 

f^rfs^s wf ^rf i f^rm 2t^nf*^s 9 ii's'?n c^h *rt i 
WWSlf^R 5 >i?i < w : f ^=t ? 

*t. csrpnsr <uwrr ^s i 


^r. Rfo*ii?r 2f©nf*r© ^nww ^liww ^8?nw c%%¥ ^jwtt ttrs i 






& w ®t st®fros <#<if®® ^ i f^f®^ <#ro ®rt^ i cro^ c®i® 

CTO*Tff[> WPTl^P)^ ‘‘iRHvsH I >1<F1 ^ff^RWTW CTOPf *Tf CTO*Tf 3®R S1GK& I <K*1 

WPflsjf'W *|RH®0'I3 ^Wlft 'S '*^1®^ S®$J f^ ?TC?T^ I ®ft WPTPlfTO *llsM®(Hsl 3®R >1 'Sffsflc^*) 
■3T5jt^ ■®r ?rw ^TH*tj%) i ^ ^*obt ^ Rf«sj *iisH®«'i <^r° ®iw 3 ®h whc® 

to^i 



tilt TO* *ttfc Ctw ^TOf 

b. 's wpnrrf^r^ -f^fa^rm ^rr^Nsj i 

*. «% to ?rmmfTO ftferr *ri^ to® to i 

vs . «rf^ f%from csrf'tf^apt c^/'^c^ , , ®m $<?tt%/®t < i 3 ift to® to 4 <r 

l^fsTO 2TTO *PTlW TOC® TO i 

8 . ?n?rmfTO ftfrom TO«fo ®ji*tt t^rtto ftf®w tojt to® to i 
<t. <#ro t%cro to wmstf^ro W tow ssm *hi^ to® to i 
vb. wtrow fwf®^ ?rcsfi>® fwfrot wimr to® to i 

s. wp®w cwm ^^#® **f® ■ <m RQhih^ ftwt wt cwtro $*ira to® to (crow Mw 

Iwfroiw ^fwsmt <mww wto MisH toc® To) i 
v. wmrnfro fwfrom m wthtt « ?rcf2r$ ^tcww toc® to i 
b. fwf®3 TOt wtto to twfrotw *tf®cw*t wt m < #^ r r « to® to i 

bo. TOW *TO TO? WTTOCW TO®W®T TO*R TOJ I 

bb. ^ toi 

bp. wfhFiw ^tokwj fwfroiw toww 1®^®t sMw toc® tow i 







?R1?R 


VS 


kgRR 'aM, m 'Q ^srt ’RRefc <#A® ^ I 4<l# ?TR1?lfTOs ofpf|< ^ 

<it cg^R5 wa As i Wfa *fs<m ^ 1 

^tM < #w^?i w OTh^isa *Fswt ^AAvs ’*& c#» wvm AA ^sr i 

cw, <w<pw ^tuts gp ^f^rf?i c*rc:*f fR^r Ac^t cefc¥ 'sm c*fft*t wi Arcs ^ikPs ^ 

^tlf*S d<P boo°C ^RPR ^’■'s <psJC s l ®t%RR ^5T I <IW¥, s><R ‘'Ttf^T i£RS. WPTl^Pis 1 

jfw h 2 0 i gfespA « «i%cef«sj *Fswt i ««k 4t < ## i ^ 5 

c#s Afsr i 

^20(s) — H 2 0 (1) - — H 2 0 (g ) 

cm 'Q mtu? 9m <A ^ wr wvm ^?r 4 <r ' sm '99m t^r gp At ^msf 

^ i ^*[RT '^HR! ^9 99 $ <Tt%^ ^H, m 'S TOTT oRRek Wfitf AAw w 9 Rft:<t 

kro^R Akw AArs mm ^ ^rm<f ^ i r^t ^fmA 9 $ ^mek A 

flwt ^Rf (RRRf RlWsi RmI'SkHS RtWT ^pRf (RfRf (A R^IRl'SrW*) RWJR As ^s *ltEsT I *lfsMFs's 
9 fR$k rets sh^mt ^-m$ rr 1 %^ Rt ^-^fRc^k ^gs 9 ! <re 9 fiR i hs>h rekR ^irr cvn=i 1%*t 
wm rekRpcR *RRRt AA ^ i <to, ottcr $m Arr fAg AwrAr kra«r i 

OTR 'sR 1%f A C#s , §W5 RRRR RR Ar RRTO CRTR 5 W( RRRR RRHAs 

^ At ‘fmi At wvm Are ^ i 4 AfflR art?R?r f%% ®ret Arere?) tor ktfA w 
^sf^f-\5Tt-\5f5Tft® 'Q W%HW <PCfI I 'Sf^ ^PTRTTlW C^l^n 9 lk<'o*H WlTOl^f*S<P l kfeft 
&s ? j 9 fk^r ^ i on^ « ^fesgitBR ^rg?r '*(fac&wn ^ ~m 

's w%rr i ^tk=t ' ? ^f 9 fgR;ek ^?r ^ < #^s*f 

9 tkw{ ^r wfe 9tfm\ i ?rfgmf^ s ^msk 9 tswr^c^ cm, 

^ I '5f*0^st ^R «M 'S ^GR ?lf^s ^8?TR Wf^KflfW 9 lI5<l's*i ^5f I 

wri#^ 9r^\-. 

C x H y + (^)o 2 — * xC0 2 + yH 2 0 + *t% 

2fl^Fs<p ^tJR ^t f^Rl'R^ 5 ^Rf(R 'Sffif^fRR Tffj^f f^ffgRf <3 ®i%RR I 

4*ttR ^sTPimf^s ’tkWT 3T?^s ^ | 

CH 4(g) + 2 0 2(g) ► C0 2(g) + 2H 20( g) 

gR’fm (Wf%rm ^kR5 ; CaC0 3 ) Am mef 99m\ w ^jlArm (CaCl 9 ) ^\^~ 
's *rifg ^ 9 t^ i 

CaC0 3(s) + 2HCl (aq) 


CaCl 2(aq) + C0 2(g) + H 2 0 (1) 





Mr 


asiw : ^aeaa afamtsfeare^ fa% aate<t eClaa^esm *twat a?$f%a srreare^ afaa^a w*ft 4 'wtw ^ 1 

(?s^s afaavsea afaaffsvs am^res 5 a^e'&r ^ 2 e% 'warn fspfaes c^qttt ^nrr fw aramfaa a la a^ca alaaf^s 
am^Tea 5 a^^Taia '5R3Rfll[ RpQea C'T'STTT atS *Tf I 

‘C* 

wprRif^r ^ 5 fafamm c?f aat^t faea amr vsrea 5 Pifama 1 vsae ca aar^t ^aa^ ^a v®rea> f&aara aea 1 
fafama 5 'Q ^aareaa c« 1 vs 's aratafaa 5 aa *m i saafa 5 mieaa c^o ^a^at's f%*| ~$j?§ area 1 fafama 5 

am<t eaea 5 teaafla ^arar^favs ^ea ®raar fafameam area teaaafa 'sea armtafaa 5 fafamr ^a 1 
atmtafaa 5 fafamr a=a^ wra aaa fafa-aa- aaKf taarea afaP aa, ^a^tarea taa^ aaKt fafamea 5 
aarmsf^s w area 1 ameer faaiata aaar^a^a aaiatr a*ma «r®r sa°s aa>a a^ akaa araiea 
aramfaa 5 fafamr a^a^ am 1 aratafaa 5 a^aa saajaaa *t% 1 a^aa sa° aa>a a^aa a^ea ai%a 
afaa^a ^a, ar mra f^eaea mpm ^a 1 mrt armrafaa 5 fafamm wreaa afaa^a ^a 1 eaaear fafamm ^ra 
f&aajj ^a >sa° eaaear falamra vsra eaifavs *m 1 ararafaa 5 fafamrea 5 ta^faf^s faaeaa f&aa f»fa aaa 
cj^tfama amr am 1 

b . fafamia faa 5 (Betion o fixation ) 

^,. fafamm mreaa afaa^a (Heat chnge offlation ) 
vs. teaa^a ^aram^a (fitron ffinkion ) 

b . PPmta Pta 5 (Direction of Reaction) : fafamm faeam taa f%f% aam araralaa fafamrea 5 at 
«rea «ra amr ata- 

a>. sa 5 ^ fafamr (freersble fetion ) : <sam*)t fafamm pats fafama 5 aar«r ar amefap 
tap ameer afams ^a 1 fafamm taa^ ^aafaa? taareaa aeaj ca eaaear ^a# taamea? talamr araja 
eaea 5 ^aaraa amr aea ^aa^ arnera^ fafamr aam fafamea 5 afaa^ ^ area ar 1 ^a^fr fafamm earns 
falama^ « taareaa aeaj sam^t %r f^ (-> ) ama aam fafamra affama ^amraa amr ^a 1 

^rraraa (aatafaam aaaea^ ; CaC 0 3 ) ea^ twrea ^rraraa faearlw ^ea ^r (Wifaam 

'kwrt® ; CaO) 'Q aaaa-wrt-^«ii^ ^aa^ a^ea 1 earar ares a°af^vs s^ fafamr sam^f ^a 1 



CaC0 3( ^ 


A 


CaO ( ^ 


+ 



(eararares) 


fafamm ^aa^ aatat a 5 ^ aaralmara 'q air%r asaa-v^rt-a^iia^ 1 earar ares <st fafamr 
amr '^ea arr%r ^aara aaaa-wrt-^wrt® fafamrais eae^ 'kaatfavs ^a 1 aaar amafaaia (CaO) 
's aaaa-wrt-^rrt® fafamr aam amafamm ^rae^b (CaC 0 3 ) ^aa^[ amevs area at; 'sr^ra faaSlvs 
fafamra^ wan 







*f. (Etetible fiation ): f?ifa>?nw Rfo$i<p <ra 

< # e Ts ^?f, 9 f'if«br^ Rfosif PiRpsk 4 ’tf^a ^?r i S's^t PiRmri 

f^m\ fwh mcm i 4 ^# f«fec<r->\i> mcs $wr <#*» ^ i ^ ftfen 
^=r i R&*jrj Pi&sjf 4>cw PiRmc^ < # c Ta ^ i f^&?n ^=t i 

f^rm ftferm m$ fafw Wes mcs i Wm cwcs 

Wsm « ^itOT?j toij $>s^t ■% ( . ) mms w Wm ^rtlwr $*wm w ^ i 

.xif^w (H + ) tmw\ 'q s9fs Wm mcs <4#m w i sfS ssffi ^gf) 

RRptJf I <4^ R^SJlW ^v 5 ^ 0&C& ^TR®T 'S ft§R *tf5T e Fa ^TJ | 


CH,CH 7 OH + CH.COOH 


CH 1 CH-O-C-CH 1 




■ mm mm sm ftferil^ ^»*pfT ms i 


CaCOi 


W 10) 


RRmri <t>$H <^jMf>i^pj ^rsnt® 's «iji%t 444 ^-^- i ^r *rtc2i ^ RRpsjf wr 

«i«ii^v!5 (CaO) 's PiRnt ^n=iPi^jm ^i<wb (CaC0 3 ) 

f^Hf)^ PlOwf ^P 5 ^ 443“ I STITT PlQp^ *fR^s I PpMlW 

C^&SJ f^ferlW t^fflffas RQmIW <#4H 4^1 £44 PlQptJld^ 4R4 ^4 I 

R&iliil mm (Heat Change of Reaction) : mm <##£44 W mcs 

Pifertw m*\ ^i«t mm 34 i m\- 

m. ppf^ff f^m\ (Eothrmic&ition ): RQ»w c»fpp ^*im w 

vsmfi? sm m$ ftfert ^ i f%ferm f?iferr ^s?rm m$ t%ferr ms 

'Q f^fferr-^ ^ \ ffimm vsms ~*m cm * t fmcs AH few wt 

Wf ^5T I Plf^^Rl AH ' 5 TH mw+ ^T I C<l^*i , Wt, Ff’f 'Q ^iP^FoO® 

« ^jtastOT*? ^fferr mcs ijt ^jrwrf^rr ms 2 twrf^r^pft^^n 


+ 3H 7 




200-20 atm 
40-0 °C 


+ 2KJ 


+ 3H 7 


; A H = -9 KJ 


200-20 atm 
40-0 °C 
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*f. Rfoilt (Endothermic Reaction): T<iQbi<p c®f^ tolM 3'8¥f3 ^st*t“f% c*flfw 

witot f^fa^rr <r?t i ^rtoSt to?rm to?rt to?m « %s*r 

ikp i <iit tonm c*rtfw « tom to ^ toiler c ^ t to 

ah to« wt w -35ST i ^ms# to?rm ah ^ mm 3$r i pm, to, w\ « a«Rcw 
^torfto tomtom « tossm to?n w ^ csrm toto 5 ®rto® wta w 180 ftof^r 
toc^ftto^n 

N 2(g) + 0 2(g) . 2NO (g) - 180 KJ 

^mt, 

N 2(g) + 0 2(g) + 180 KJ . 2NO (g) 

N 2(g) + 0 2(g) 2NO (g) ;AH=180KJ 

toto 9 # mi vsitot tout cto?rt *i?h# mm c®to mm « *t%) toto wmipa 
^ntoi 

vs. toNrl (Electron Transition): ttoirt to w iiltoto 

2f<H® ^ i ^it- 

caw (Redox) ftfoat: cam (&iox ) *tto toto aiution -mm mi wto 
Oxidation -m Ox to tos I toft ®®9f (fidox ) ^<t Wt-tostt I WlsH-tosH f^m\ toto 

^tmwi ^ i mffi fafow c*^ wisH-tom 5 ! towr '*r a ^ ^ f<fei'M-s 

dto toj toto ^ i ijfi> toiK<« toj wmn-tomn ftto ^ 

tot j toto ^r>TH-2fiTH ^r i ^ toiler wirn m^irm toto ^ i 

Wtto toJt (Oxidation Number): to ^tow w (to w toto w w 
'5f(?H toljJ 'SfeRt w tol*| '^K^ s (to=lW WlW 1 ! 

i to’fm <rt ^ torn wisH totf ^ (0) *m ^ i toto sto w tospp *ffto 
Tsm ton wi<h ^ toto wi w X5 nw^ < # c f^ c#to 

wm wm^ ^r??m i ^r??m wm^ ^r??m 

^ to^wd wm^ mm ^3to ^ 1 ^ ctora wm^ 

w 9 rra i pm , hci h -4?t wm^ ^r??m + 1 mi h 2 ®t$ps h -m wm^ ^r??m ^ (0) i FeS0 4 
^cjps Fe wm^ +2 Fe Fe m wm^ ^?UT 0 i HCI ^f$Ps Cl wm^ 

7f?5fjt - 1 ^ C j 2 ci wm^ o i 

wiw't ^i??ijt 'q c^ntow ^j ^ 1 








Wt^*t (Determination of oxidation number) : wlCTd WR 1 ^ R°*0T 7FF5 \sR 

■Rrtktr rrr ^p^ifw i ctpt (rkrt <r 7 r?i wRt R??i7t ctc«t Rrtrr rrtrt ctat wi?r ^r?^rrm 
^ R€d%r i cftet crkrt ctet wi?r R??ot ft % rrr wrj c%r Rrtrr rrtrt ctteR spm 

WlWR R??Ft (Standard oxidation number) didsR Wf I Rtijd OJldM C^il CTd , RldHd 
CTtofel SPIH Wl?R R??m CR'QTTT 3R: 


wisrer r?rtir R*r 

C<ikRd R°Cd^ 

C#R 'S WR4 R??fJf 

qi^c** rcrtt ^rmr wtR*t 

r?r: it ^ i 

NaCl 

Na = +1 

Cl = -1 

Pldm RRR^ Rt ^ Wl Md «rld‘1 R?RJt ^RT RR 1 

Fe,H 2 

Fe = 0 

FT = 0 

ftdm CRftR RdR^^d wfE SflRR R?RJT RR 1 

Fe,H 2 

H 2 0 H = +1, O = -2 
CTf& = 0 

^RHRPfS ^TldTR •‘td^bjR^Ud CRTS WRf R?Rlt ^TRR 

so 4 2 - 

S0 4 2 -=-2 

R°sR JR RRR RR 1 

NH 4 + 

nh 4 + =+i 

rrr Ri^R^d «tid‘i r?rit +1 rr i 

KC1, K 2 C0 3 

K = +1 

Rl^^CRd «rld«t 'R^RiTT +2 RR 1 

CaO, MgS0 4 

Ca = +2 

Mg = +2 

RbsR RjN$0fa RJlMlWrMd *fld‘1 5R?DT - 1 RR 1 

MgCl 2 , LiCl 

Cl = -1 

^tfRRSRR CRfcRRj^lWWd WlRR R°sRlt +1 fag RRR 
Rt%%® Rl^lCWd WlRR R?RTt - 1 1 

NH 3 

LiAlH 4 

H = +1 

H = -1 

crTcr mi^) ^Riwwd ®t1rr r?rit -2 

fw RlRRWltC® 'ilRlWWd WlRR R?Rjt - 1 4R°s 
"R%®rCRR WlRR RsRTt - - 

K,0, CaO 

K,0-,, Fi 2 0 9 

0 = -2 
o = -i 

°4 

NaO ? , K0 9 


W a.i : Rf%^ CTftd 9 lsW$l Wfdd RcRf 


KMn0 4 4 Mn Wl?Ft R??m ftfa: 

Mn -4R Wl?R R?5fTt = X («TCsI) , K -4R WRt R??l7t = +1 4R°s O -4R Wl?R R??R = -2 I 
(TR^A KMn0 4 fisHR*? Wl, RfRt^RJ^d CRTS’ Wl?R R°sRTt ^RT ^ I 

^ssrfc (+1) + x + (-2) x4 = 0 
+1 + x-8 = 0 
x — 7 = 0 

X = 7 , R<TR KMn0 4 4 Mn -4R Wl?R R°sRTT = +7 

RfSf : ctH Rt Rld-i^Ud Rr^RHtt^Rs CR)(Rd Wl?R R?R7t ftfa RR: 

Mn0 2 , K 2 Cr 2 0 7 , N0 3 ', H 2 S0 4 , Mn0 4 - , CuS0 4 , NaOH 






SHlSM 




wisi't-Rwm't w RtRism RRrr $m 4 lH sf^t w ^ *m RRrir tpra^ r®r 
w i ct RRr 4 sw w ^5 wi^ (Oidnt ) ^°s ot RRrr w w 

Rerl?I 4 (Redctant ) R£R I Rl^R f®R 4 (R^sf) RRIR RHWbsl RfcR R&SIf RRR f§r °4 RlRWB’ 'S RRIR R|R[ 

^ i ^ wmR-Rwmd fern i wirr-Rwirr 1 rRrtir wirr « Rwirr i 

Z + C11SO4 ^ ZSO 4 + Cu 

RR^rtR ^srmfRR rr : 

Z + Cu 2+ ► K 2+ + Cu 

b . WtR®t (Oxidation): WlR®f-R®rtR®f RfRRftR w RRrrj CRC4 ^RRdjR #( Rf TOtRR silmm 

wtR®f rsr 1 $*ibbi RUrtir RRrcr E - 4R wiR®t R??ot ^j ( 0) ESO 4 4 K -4 R wirr 

r*?dt +2 1 RR^ira E ijfi> t^f^r wtir 1 ^ w wtf?R ^r ^ ESO 4 -4 ®#<^o ^r 1 RRrir 

WlR®t 'Sfs*^ 5 Rtijsi RftRRSRR RRfcRT ^WRR R>Rf RR I 

Z - 2e" ► Z 2+ 


b;. RwtR't (Reduction): WlRd-RsflRd RRmIR RRR RR*I 4 444 $M 4 iH Sl 5 *t 2 ffiFRR 4 RwlRd 
rsr i ^ibbi RR^m RRr 4 CuS0 4 4 Cu -^r wtR®f R??m +2 ^ Cu -4R wiR®t rrrtt ^rj 
( 0) i RUfrir CuS0 4 1# 2f5®t w RwiRvs ^ ^rr Cu -4 <#*1^ ^r i RfRRflR RwiRd 

' 5 f°*tC4 PlCSJs) ^l^sKRR RT^ttRT ^WfRR 4RT 'JJR I 

Cu 2+ + 2e" ► Cu 


RR^rm CuS0 4 t^f^R sj^t w RwiR^ ^r ^rr E C 4 wtR^ w ; CuS0 4 RRrhr 
WIR 4 RR«t I SRRsftR E ^ $M4iH 2 RR 4® WffRs RR iUR^ CuS0 4 C4 R®r#® 4CR; E 
<4^ RR^fR R©rlR4 RR$ I WlRd-R'&rlRd RRsJfR WIR4 RrR RRR R©flR4 ^®R^R 5f5®t 4CSI 
RsffR^ Rw)R 4 RRl^f Wlsl4(.4 ^W4ijd 2RR 4CR Wlfl^ | 'Sfeff^ WlsTR 'Q fRgrlRd 

Rt5 I 


wiR®fRferf 


Z + CuS0 4 
fw(R4 WRI4 


zso 


+ 


Cu 

k 


fwR^f Rferf 


t’fCRR R^Rm WlR®f 'Q fwlsFt RfelT RRf ^K3 (M^ WlR®f Rf R©flR®f <s\^ RfertR | ^ 

WR®f RfaRTftR WR®! ^ <UR° s twlRd RRrIRR f^wlRd ^5fR RRrK RRf CJ5I I 


tmljR ^RRl^RR RTRIW R?Rf^s RRR Rfelft WlR®f-R®rm®f WmB | t^R^R ^fRT^RR 
RfRIW R?Rt^s RfSFRlR^: 





b . a?caf©fa fafaat (ftion Reaction ) 
a. Rc<ll©H Pltaaf (Efcopnsition Reaction ) 
vs. lafaat (Subtitution Reaction ) 

8. Rtaaf (Cobstion Reaction ) 

h. aaal'eM fafoilt (Addition Reaction): ^ at acvstfaa at cata ^ aca caM 
afaata am jrww fafaat i mtaaa (n) catatt® catfacaa area fafaat aca mraaa (ft ) catart® 
a>Ca (>H|viH ’KiFsC'^) cancat Catena atca Catfawa at aatwa m°C*ta a°cataca Wtaa aat an) I 

2EC1 2(aq) + Cl 2(g) ► 2FC1 3(aq) 

attests «ina catfan artcaa area fafaat aca afe^ncaratt® «itpt aca i 

H 2(g) + cl 2(g) ► 2HCl (g) 

ancnrn ^ at acatfaa cntfaa arKt a^ acn cnM aca, 4ca anew (Spthsis ) 
fafaat acai 

facntwn fafaat (Decomposition Reaction): cancat cnMca c«cn vsnnfaa cnM at cmfcn nfana 
aatn stfanta am facamtn fafaat i naaata cafncaiatt^ca area f§v 3 *a aaw aan^ata ffttcatatt® 's 
catfan tWst an i ^ft) <naf[f is^jlff fafaat (antan a^rfaca cancat catn caca catfan at antwa mncnn 
mnatanca fasttan aat an) i 

A 

PCl fl v ► PCl.rn + Cl?r„\ 


atte vs% mat aacn atfa facaife^ acn artwrc 

vsfenfaw 
2H 2 o (1) : 


+ 


\s. atotaa fafant (Substitution or Displacement Reaction): cancat catena >aa# c#t®T at 
cata^aaaa 5 man cancat cata at cata^aap aiat af^^ataa ana nv|n cnta fWrj aata stfanta ata 
af^aa fafaat 1 ataman mf^ 5 3#^ cata at w 5 mat am mfam cata at •sfta d%*>#rvs an 1 fwna 
mtnfa^fara vafmcw area fafant aaa %°a mHcan? vs attesatesra ana ^aajj aaa 1 fafaatn mfaamT 
fwea ar^ aimT aat attc^rcsrnca af%^rtaa acn (nfanwta ^aata wni atwpaa (airmail) ma jta 
cna, aar^a wf^ caacat cata caca attewtewa a aatata a?iaa ^taataaaa wtaa aat aa) i 

& (s) + H 2 S0 4(aq) ^ S0 4(aq) + H 2(g) 

catfeata at^ aata atacaatSa area fafaart aaa catfeata ataca 5 ^ V3 aata aaa 1 ■fafaarta 
catfwra atv? aata an can? caca aata ataca afa^ataa aca 1 


2Na (s) + CuS0 4 


Na 2 S0 4(aq) + Cu (s ) 



sMliW 


b >8 


8. g^T Rfoill (Combustion Reaction): ¥t (RigiR 5 gi^¥ t&gf^lpoOo 

W %g|gH c^JIWjJ gfggvs gferftR 5 g^g PlOiRf gtR I PlQiRf?J gtg|?FFs g>M i&ggg 

i tgggg gjm gt gtff^gj grpR^ ^csr iwww'sH gtegt gm \st gigm 'shtrj ggt®f wfi 
ggrt ^ (ggt^g *Krf%re c^n^rr cgftgg «i ®t%®R gt gr% 5 rg ^rpimc^ wigg ggt gg) i 

CH 4 ( g) + 20 2 (g) ► C0 2(g) + 2 H 2 0 (g) 

4 g%rcg gggg, giwig, 5 [^i(c®’- « gjigwPtoww w wregg wsti^s tggg gg i 



2Mg (s) + 0 2( g) ► 2MgO (s) 


^IW : tPi^T 3 , ?H(S 7 SW t’RSW ftferrfm 
Wlgg-fgsflgg gjIRTf RR I 

¥. gg-CRW^ (Non-Redox) fgfoill: 4R> gt iflggfgg 5 fg&g4 (RttR 5 7 T^f CRM t&ggg g'sgig ¥¥¥ 
ftfo'ilW tW^tR C¥t¥¥^¥ TOCT ^fH-SPTH Rf ^T fgfgRt^ RR-Cg& 5 [ f%Rt RCR I <£$ 

C^Tt Pf &¥4 WlRR ¥°s¥Jl¥ RtS Rf I ^TR- 2 f¥R Rf ^RlRtSRfgftR 

T^S R^ig^: 

h . 3*tgR Pl&Rl (Nutralisation Reaction) 
b. RQr-<lf (Precipitation Reaction) 

h . SPIRR (Nutralisation Reaction): ^ Pi Obi ICR iflf¥©-’ 3 FlW RQbiI RRt RR | ii)f>lObs| ^f%¥ 
ggdRR <PCiJ<pn 5 fgCRR £gf*tR>T RttR 5 1 CRRR , < 4 ^ gRCR C'S'erf RIR PiC^lR ¥ 5 t 9 tW 2 KR“t <MIW %TRPf RtgR's 
<¥ I gRC^R pH 7 -< 4 ¥ R 5 R RftR 5 1 «l^ s 1 «tC¥ gRCRR W^t¥ g^CRR fRCRR £gf*tR>J RttR 5 1 (RRR, 

^ gRE*t C«Wi %T fgSgtR S£¥*t RgRR RlRgitf < # e t® ^R I g^RR pH 7 - 4 R C#t RttR 5 1 4^5 'Q 
w% ggReg; wi wt « ntf^r tgRg ^¥ I 

4 fR 5 + ► =rgR + 9 fl^f 

W%¥ gRtR <3 ^Rg PlOiRf ¥ s (¥ <3 ¥ff¥ ¥^¥f¥ ¥¥¥ pH 7 -4¥ Pi^b^ ^¥ I 

2l*t¥¥ Pl&^f ^T pH -<4¥ ¥H 7 ^¥ I ¥¥¥ gR 1 ^ ^1¥ ¥¥ ^¥° ^lft¥ g^^ ^sf¥ 

^lf?R¥ 2 *ffw ^?( 7 s gttR 5 1 w%?i gg^g \s '^gg Pi&gf gg¥ ggg 's gifg ^ggig R&gicg 

3W f^mt gpr i w a*m fg%gr vstg-tgg# gg i ^5 (hcd « (Prrfegm 

(NaOH) w%i g gj*r fgferr w cgifMrm cgggrt® (NaCl) « gtfg tggg w i fgferf-gns 

(prifegm (Rggft® g%^» wpm mu$ \ 

HCl (aq) + NaOH (aq) 


Na Cl( aq ) + h 2 o (1) 



sPTT?H 


^rraR (H + ) « ^itwif^r «ti?r (Ohi ^ ^ 9 itfR 
w i (Tfifwm GFigi^ w% ggcg (Trilwm (Na + ) « optsrit® ^tisr (cn fw^ mu$ i w% ggtg 

(TfflWlR ' 5 Tt?H (Na + ) 'S ®fpR (Cl") RRmRT 'SfsRSt^f <K<) RT I ^(RslW R'N 5 (Spectator) ®ff?H 

<0=1 I <4 RfsMf?J (T^KRf ^W<^C*hj) ^RfRtSW Rftt Rt I 

HCl(aq) + NaOH (aq) Na + (aq) + Cl (aq ) + H 2 0 (]) 

H+ (aq) + Cl" (aq) + Na + (aq) + OH (aq) ► Na + (aq) + Cr (aq) + H 2 0 (1) 

H (aq) + OH (aq) H 2 0 (1) 

^ptoW 9 !®! RQriI (Precipitation Reaction): PiR<5 RMM 2 gg%j gfi> (RMw t^fsT^ <MW 

*isr £ ^%r Rt gR%t r^r crM cqt*ifi> f^rfficgsr wrcr r#r ^rm<f %*jcr 

WRt RR I ^S 9 ^ CRlR JJlRtR 5 g%S^s RT ^C?[ <P$H RRf^t fe,dd< WRf \sf^ '5fRS£R J9 f R£R I CR 

f^rm crM mzm tore RtreiR wt m\ rr ^tre ^resrepH fearer Rre 1 wppm 
fRfarem ^Rgfpg# 1 r&rr gf& ^rmf^ ^ 1 ^r# fRfareta tpg retg ^tasrep ftore 

WRt ^R t% Rt ^sf^f tRllRfla RIR^Ts StHCW ^PR Pi«R RRR I retret tRlarefR PRg CRlR RtfR gHre 
'Pol^Ps ^RS ^fj refret JjfRre 5 sreofsps RT-'S Rtre I 'SffWfs*! RlRlRPlR R&Rt ‘ 5 Ttf% gRre 5 RPlJ 

aret ^ai ^it PRg ctolR Rrei re rearer <*ppfi> reM 9 fife ^%i '^re RQretfDre ^asrepg fRtor 
Rre 1 4 ^ajrre ^ RtfR grere Rpg rwrIrr 5 fRfaret ®rrretbRt rrt ^re 1 RtRtafRR ?il« t t ^asrep 

WSJT ^Rf pRtreR RWre 2fRR RP^R RreJ S reRf ^ I ' 5 R7W ' 3 W?I '5f^§'C^ r9 ft^ 5 2R>(*t WlW W^TJ 

wpn^jfH<p“ >i51<i a s]t e f t& < v 9 ffciw Jr fb^ wf ^ 1 (TnfMTT 5 ! 's f>i c i'®fw *n5.c5b e^)ii 

w (7fff®?rm gi^cSci5fi ggg « fmm zm w 1 


NaCl( aq ) + 

^eRf, 

AgN0 3 ( aq ) 

► NaN0 3(aq ) + AgCl( s ) 

NaCl (aq ) + 

AgN0 3(aq ^ 

► NaN0 3 ( aq ) + AgCl j 


gff^ 9 ^ fgferm ^djcBa twm ^n?R (Ag + ) « cgt fwm gfi*h$& (Ch 

^sw 9 ) w 1 (Tfifwm w% g?n?t (Triform «n?R <Na + ) « 
smrc (N 0 3 ") %trr srr^ 1 w% c^rrtwm «ti?r (Na + ) « (N 0 3 ") 

w *rf i t£icHstc<p g^ (Spectator) ^i?h gtR 1 4 Igferr?) c^rrt ^fHlw ^ rt i 

NaCl (aq) + AgN0 3(aq) ► Na + (aq) + N0 3 " (aq) + AgCl (s) 

^eRf, 

Na ( aq )+ Cl (aq) + Ag + (aq ) + N0 3 ( aq ) 


*" Na+ (aq) + ^0 3 "( aq ) + AgCl (s) 



sMliW 


b'b 

RefR, 

A g + (aq) + C1 ‘(aq) ► AgCl (s) 

RftRtR (7RR WPPH fgfRR "SflR (Double displacement) 9tfm 1 1 fgfRR?f 

eRfwm crr^r eRfwm rri m\ 9mm ^itdJcBsr 9mm rrrr af%Rm rr, ^RtReg 
9mm R^eiiei^ 9mm r?r rr cRTtwm cRiRte^ eRlwm r?h grf^wnft® ^ i 

tg-af%Rm Pi&^jR kegg ^»?r e^M gtfRR gg%r r®t, RggrRgg R RsRg eRfeR wrti^Ihr fgfRR 
RRg ^ R I eRfWPJ CRfRt® 'Q gkffRTPl R^cjb W%T gRA t'q-gfRRP’R R&R <Kf1 kRfg CRfMffi 
R$e5eb*f 'Q gklfRflg CRRlk® W^R gRA RRR?J ReR 1 Wf gR^ ' a 1 < H R?H g*tR-R?H 
%RR ReR I R#e CRfeR RR#(R fgfRR RRg ^?f R I 

NaCl (aq) + KN0 3(aq) ► NaN0 3(aq) + KCl (aq) 

RRR, 

Na+ (aq) + C1 "(aq) + K + (aq) + N0 3 ‘ (aq) ► Na + (aq) + N0 3 ‘ (aq) + Ag + (aq) + cr (aq) 

’fife 4R4'fD Rtc^ll RPtfgR R£RR: 

BaSOq, PbS0 4 , Agl, CaS0 4 , BaCl 2 , CuS, PbS, Pbl 2 

RfwtR rrrrri RfaRi Rt-eR^ i wx rrr rrr RtR$e?R mvm rrItIr wiRt- 

tRSflRt (eRSR) RfaRR k<Rg cqRffaR tRlteRJ -sre^T R RTRT 4Rf& $RHRR RReRR RrR RsR 

r?i i <iit sfffw f^m\ RReRRR wmg-fRRR fgfRR rr Rf*R *rf?ifas i rr, RfR 

9mm Rte^k gRRR kR fRfRR (Tollens reagent) RR I kR fw! WR v5fjRf^r|© egfe 

ftSR RtC^tW RC«f fgfRR RR R$g RR4 9mm RRRPt %RR fgfRRRe^ WR1 WR I 

fgfaRR 9mm R?^ Ir® rr (Ag + ) gRlk tRRrf sfctf rr fRftiR r 4<r rr 9m® f^RR 

RRt^pva I 

w% gRd 9mm RteSk cRf^rm Rte^mtt® R RJteRfRrm Rte^nteR Re«t 9tfm\ rr 9mm 

Rtwmtt® RR I tRTRW Rte^mft® fdRf^R ^R l¥f5| RRft® %RR RRfspR I 
AgN0 3(aq) + NaOH (aq) ► AgOH (s) + HN0 3(aq) 

2AgOH (s) ► Ag 2 0( s) + H 2 0 (1) 

fRlRW RRftR RTfRflRR g^d CRlkR CRlkR Rtg RWRf RR=T R^geRg gft^R ^R RjrRnfRDg^ 

9mm ggg r kRt ^rrr t<egg rr i 

Ag 2 0 (s) + 4NH 3 + H 2 0 (1) ► 2[Ag(NH 3 ) 2 ] + (aq) + 20H- (aq) 

keRf Rrisjcrsi 9mm r?r ( Ag + ) Reg tglRR rr iwif^s ^ ^ *tm 9mm %rr 

RgofR^c R?I I 4RtReg RTfgfkR^® WlfRs ^R g©R gf^Rs ^5T | 




shI*m 




CH 3 CHO + 2Ag + (aq) + 20H- (aq) ► CH 3 COOH + 2Ag (s) + H 2 0 (1) 


R&iil: RR^f'srfc^^rr^Pfts csRf 4 »R?lw rr 1 

b . 'Sflgfem %?W (Hydrolysis) ftfaRTt: *lt% ^0!jlC*H ®rt?R (H + ) « 

srr?R (oh-) 1 c^tt ctet ^ ^*t faifte srtRHRfP7& ^ nw 

3 J?[ 7 T^yf 1 < 4 ^ Pl&Sj|£<P ^ 5 Ttgf%^?*f : f c t R&Sjf <RPT I 'SJt^pfoef RR>sif, Rr J^sjffRR 

RQm(R W^\ Wtot^K RQm(?I 'sflt'l lib's) I vs£4 RlsPSlI?! “'Ttf^T '5f°*t2f5 c t ^5gf|5f RffR 
R&slf 40=1 f^ferRl C44CR RU> RT I ^Tf^fsrfRTTR ’fife RT£4 RlsNf <K4 

'SfH^prf^rN 'Q ^oigit^iR^ 47^ 1 ^^irr c^srart^w ^fjfgf^rat^ 

«n?R (Ai 3+ > * 11 % smrcRR (oh-) ^ , =n?R (Ci~) *fi% ^osicen ^m^Rtt (H + > 

rksi ^ 1 ftferm ^%f, wrt $wffi> wim 

wR^t m\ ^?r 1 

A1C1 3(8) + 3H 2 0 (1) ► Al(OH) 3(8) + 3HCl (aq) 

IrRrr RiPrr 

4^5 w 1 

SiCl 4 + 4H 2 0 ^ Si(OH ) 4 + 4HC1 

b>. ntPrc^sR (Hydration) Rlwt: crM (?wm (crystal lattice) *tk^ w ^ <it 

*fl% ^ RTtef ^ 33 TI <i$ *n^wieR (hydration) ^®T 1 sflRfR ^ 5 

cttc 5 !! RRsf ^ftfRT ^ 5 c^rpt ■'Tff^r Rf (hydrated) ■'ttf^r 4 R?t 1 Rferfsr *TlfR 3 ^ ^p? 

wrt Rpwt wr 1 f^ferr *rcpn®R Rif ^ r^eriwr Rtfem Rim 
ffimm '^triw Rts r( 1 


CaCl 2 + 

6H 2 0 

► CaCl 2 .6H 2 0 

MgCl 2 + 

7H 2 0 

► MgCl 2 .7H 2 0 

CuS0 4 + 

5H 2 0 

► CuS0 4 .5H 2 0 


vs. (Isomerisation) ftm\-. aitRir r°sM>vsRPt?S wfE) ctk^ 4A f%^ ^=r 

’vsicisiw %i i Mt44 (Isomer) '^Pf 1 cw, C 2 H 6 0 R% 4 vsRpf$ ^ <^hf- 


ch 3 -ch 2 -oh 

•TTST : ^tirt 
C^ o «R^f : '5?®T 
: 78 °C 

01WI : 9 ftfes^%f 


CH 3 -O-CH 3 

RR : vsft; iRSfl^eT 

C#5 : ? Ut%r 

K^Rf?^ : -24 °C 

gtwf : Rffeo ^ 0R%I 


Wf- ivs , ?PTf?IR- csR- b oR 





aalaa 


« ^Rai^i ^ateaa 'srtsfaa 5 ^w® ^5#^ fa 5 ® 'aiGaa a^l^fi %rtaa 's wttfaait^t %tta Sa^Gaa 
mi^i camt aprafta* fti&iiii catPta aawja^a ^Rajieaa mrpi 4a?ft mi^ Plea* ^*ia mi^ 
^pr ^tea* ^wt^ms RI2»«ii apf i ^ RQ»«ii*i ^a 5 ^ 'src^rr saat^a^ ^af^rrso "^a, ^atea 

*RI I 


ch 3 -ch 2 -oh 


CH3-0-CH3 


w|JlWlRill»l »il*llwt (NH 4 CNO) « $fefaat (NH 2 -CO-NH 2 ) Wcaa mt^l «IJlWllfiill»l JllalMUw 
< MC ff i m mt^t^faat "5?! I ^ Rfoal Rivals SitasH 1 

A 

NH4CNO ► nh 2 -co-nh 2 


8. (Polymerisation) ft&flt: ^smt'Q ®tPla sma ^ CTtPfeT W\^ ^ 'la^leaa 

®tPt ^ ‘5PT ^<5, «iMR<p 'osiRPta* *1^ PltPta <Ka I PI "5a 'slGia 2Jc'0J<PC<P 

aG*ilala 4a^PI ^ ^otta 5 HR^Ia ®PI I PI RR>*lla ^5R??U »IG*il»lla Plea 5 v ll®wla 

^a ma> aRaiaasas RRsat ^pt 1 to mt « yteaa sma Rmi$*i ca^it© (Ch 2 =chcd «ptc»ij ^ 

v laHGaa ' 5 TlPl aj$ "^ea «iWR < p '»aRPla> caM ’lRR>il$®i gspIsiI^vs (PVC) *i 5 h <Ka I 

r , 

n H 2 C^ = CHCl (g) ► "f- CH 2 " CHC 1 T n (s) 


s.'s sl*®s c^wi >KV|fi»vs s»«is>fi> shtoFW R&sil 

ShAh ^iot ^nsrar pi w gar ajasta a*R stf%t Rf%^ tom 'oteaa atea aiaiaR^ RRsat 

<K 3 I 

i. «mwwu (ami fr®fa saiea 5 ata^ 

m^^fla caea f^PI '°iR(G'sr r i « er^ii^lG'Ha ^TlPl 
RRsara witot a?ea 1 ^snaaa ataa eRlaaiem ®tea 
RRhiI <Ka «ilaaG*ia (aR&l) toljj <Ka 1 a>G°i 
am ^riaaa wtha ^a 1 afte® sit*® 4$ 
mtp?a m cara asar steam 1 emia am 'snaaa Plea 5 ^aa 5 ^ea tpaia ai^a ^ ai^a wie^ 
faea ^Ipt <^ai R&al asea maa (afat>i) asea 1 alasia 'atatafaa 5 a?ea^s Fe20 3 .nH 2 0 1 
a%ia stf% ^< 3 ps at% ^ w® 1 ^ at% ^ a??meas n aiat stasn asai aa 1 la 
^eamas FeO(OH) %w stasn a^ar ^a 1 


(S'* 1 a*a : 

b. a^ica ataaatfeaita1 $ if^T'5Ptal^caQal 
aa ca 55 !? 

a#-at%rr caatt-^ea 5 alam c®a-^ 
aeajaiae^a ca 5 ^? 

^5,atsaia aa aaf^ftaapT c^aaiacasa? 


4 Fe (S ) + 6 H 2 0 (1) + 3 0 2(g) ► 4 Fe(OH) 3(s) 


-h 2 0 


2 Fe(OH) 3(s) 


► Fe 2 0 3 .nH 2 0 (s) 




?PH?R 


«mmfw ^nur «ui*iplRiii»i ^nw Rfa^ ^*bt wi^f^r w 

*rt^ ^ writes *sm *rt^ «uiflfSiRiii»iw ^ wfitf 

^PTt (?tW C3f*f TOST I 

«. dfanft c^pbt ww biw* i tita bibf bt far stc^r ^bt «ifta ^iff <nw 1 

"511^5 BffflS ^Rcvas 'qjhhaiil R^l<i*t <Pfllfl 1 SRT ■^•vO'Hic'i g*T ^Tsi^ ^BT I g*T 9 *I*T$, 

' 5 r§fa ^llllwsi ^TtBt 3*f*F Rfoiil I 

8. «ii»iitw ’tfte *ifj biw *t% awnR* RBhiih ^rfwr 1 *ifj ; ^ <&&, 

^fi>) , fi>R, a[c<Pl'er ^jlft BlW SW ^t 'siftcetC'lfl ^TtBf Rfo*ll <PM <pR r l-Wl^-'0|3||$'!s , *f|R 9 *t% 

^Isf I »il«jc<w ifteBT Glib's ifl^ ziRnilc^ ’SpF (Respiration) ^BT I «lRlG | erG‘lil FtBf RRhiIs ^ 
^51^ 9 RcdR's ^ 2ic<p|'er 9 sgcBloer *lfaFs ^ | 

*fartwt%r«riF + ^Rimm ► ^T-®it-^rarit® + <#* + *tfa 


C6H]20 6 ( S ) + 60 2 ( g ) ► 6C0 2 ( g )+ 6H 2 0( g ) + 

<t. *jI*i^cu^si fafft RhiI*i BT <5jI^ v ll<pj»<| P ic's «iI'sR® ^l$G^lc | ef r i gspIsIrvs (HC1) ’tJF t&'sfl'f 
^iat «wbm FtospF «i^ii« ««rt3iPivb— ^ffShr fcw bt*f ^pbh i *si*i3iPivb— wr®t?r *rt^ 

«nc* ^ ^nrqfl «aw. aiSo&ibsh BPrnit® (hci) *nm i ^Brqfl 

Offing (HCl) g|*pH RRii||<5 TJTCJBI 2|*tfa s W I 


3HC1 + Al(OH) 3 


A1C1 3 + 3H 2 0 


2HC1 + Mg(OH) 2 


-► MgCl 2 + 2H 2 0 


9. qjMlRn W lift 9 ^1*1% ^13 J8 I ^sBI «lft|»rM«1 >W<MU!. m ^BT 

^HRs ^TNpR 5 'W r l <pR*1-t5l^-'°l'SlR'!9 v lR<IC's <p|^*1 »IC , ih^ll5,'!5/<pR r l \affi ^ | 


CH 4 (g) + 20 2(g) ► c0 2(g) + 2H 2°(g) + ’ffa 

®}NR 


CH 4 ( g ) + 1.50 2(g ) ► CO (g ) + 2H 2 0 (g ) + »tf^ 

CH 4(g) + °2(g) ► C (s) + 2H 2 0 (g) + 

^hiR 

•\. «iw^>i»iii ^ , «t R^t^S) ^»imh *nR?i wic^ ^pm Tm^m\ <#r5^?r 

^BTC*r ^ «lfta I «rtBP I 9 flf% tflPlW <WMItis.il Tflaw 3*ffw w I 

<K°1 I 





boo 

1.8 ,, rfa < w Rfrsil 

adcsler^lij tSjIIH *s '"If^ alilaRa* R13»al iHsj ^at ^ I Rfoala e?lc*il wlwl $HI«a 

r, asm « 'snf^s ^ 1 % t$\ ^ <3mr -rota brt a^a^aa* amt mm 

4ca|ef*1 I ftQ>f||f| «r*u aR^ta^ia* swd RR>I| ^T I 

can, 11 % rnimn l^m to mtmn NtM) wi dm am^miai 
wrt^aaar^iflfoi^im^Eai «ii*id*i ^iR'smii <£& aiHcm ^ tara ^aia aifa $na 
<i '’lanl'ica* at^'Q HlRa dca* ^ca tm I <*ii»ij *il v o<i «ilaac*ia ^1S avaa 4i®rl ' a f1at 'qlaawa 

fcaa w *rt^ am mm ^ri <^n» ansa f*m lirw ai'sa am mrnta* mtamfcfo 

(galvanaiging) , Itcaa am malw % cslflK (tin-plating) <sia^^fi&i Rcsal 1 p af^£'® ^TO al^sr 
am mate? ami (electroplating) at*ri emma l«ft gtata fria aiPBwa miaal ftnr 
catma^a cataamt^ai *rwa *n^W?i?rsn*ot*i m^'ajamaa'ia’e ansa ^acata warn i 



1 .<? R&fltfl ■HRx.n’I RR>«t* (Rate of Reaction) 



(moa lfaa u ijj Rl&m) C9J 55 tf^i% Rfotil) 

% *1.^ : RR^ iR'lHjJ RRal 


Rl&jto ajff itbFT: 

stall! uJ^JlUSa it <plu>a Jimfe (flat 'olwaw* 1, 2, 3 « 4 *i*aa Ria IsRj'o ^a I al^ls (.s^fDSta 
mafiiiii 11 ^% 0.5/1 ftjir. emRma ^it^iwU (N^cOj) mw^w^in caw its 1 ®r$sia 1 « 
2 *i*Na tlj-^ltfics *q|'»iRa» 11 ft aat.3 « 4 i*aa t.’C'^rUvBt.a laa lift catlap 2 « 4i*aa ct-^fCSw 
1 sa^a aa (Citric acid) W Rw»1to (5-6% Acetic acid) 
l^cam^a i 




IRtSFT 


ioi 


i ^ V9 8 



f&ar'i.o t c»ii(&jii*i ^i4wl» ij-fliHa >iiw f&M'-lM <iiRM»a RI3 *jji i 




i. CTH CTPT cS^lbSw ytyt ^CS ’tJPT 1^(4$ '5$ f 

wh &5 j 5f55t^ Hfldxld <pw *1jH 1M® ^ ? 

«. cm cM»IWm Ji^u>c.ii *iB*iich aw sumi^ff^r ? 

8. 2 « 4 ms tWflWto* <sNfc® <flPr ? 

fvvt w 2 « 4 'i«q*i tl>*tfl>!5i.<ra <ii<t*fl>c.'® c^Pf HRMcH *|JPt 1M® ^3 3«T f 
'Hum Hiatal fftd* *|H£ CT I3PM; ’’PIW (1 RRctyS RRct/10 RRtt) dj^f&'Bw 

»i»rtl*NH 9 dl>f1 5 t4o ^*r -tt i RPR; 'Sfsresr w lMSISSm »i»hI3»iH ^sr 'TOT 

<*i*HI3»iM Rfofl’V R13**il*i ®K?*lsJ5 e t <ra »IT I 

Na 2 C 0 3(g) + CH 3 COOH ► CH 3 COONa + C0 2 + H 2 0 

g|f% TO (Slffc OTWC®/ 21% lsrt^/21% ^|fl) C^tCTt RfotlMM CT *113*1 ItH ttVlftW 
wiw^r *iri Rfoiic-w ot *i13vtd $pr *its ®td* Rf&*iia m 1 R(&w 

S'dltts *i»i ) <l<iilc < p Hli-flSls -1 ww 4 <pM ^pat (^ ^ofir) 1 ^544 Pilosis ^Icss <si<w> w 
csrPi-RifefiT -'w -1 1 

1313**11*1 ^t*r »iR>t<pl 1313**1 Is ^mat, I3I3**ic<m ^R^nsit, I3I3**iw*i dF3PFT ® I3I3**il*i 

I3&UW Wllait, RfollC<M TOWI « R&tit-w cw*i 
RH&im ^r m\ smm m $ 35 $ w *ifrai Rrt^am 

sj*mc<m *ttai <rofo si»ri*m ft&r 

TO^'tfPT’S'R^^ri 

»it iiwPuiuw fife-, is^t Rf&iw cwm to f¥»ft® 13frm ®m*iSI 

^31 R(3*«l*i 'TOH3 f3f3**i<w^ ’iRM'o 33 1 R*|* ?pra '*r»K MpPrt't 

*qi*jMI ^ *lt5T S>dl*T»i^ R13>*iw *(13*1® ^sst ^ ^ca l 4Hl3^* i °i<h*41*i 13&*im»s ^* 1*1 lutil wPl 
«n^ ■spsc^t RI^im m h «ifa?pr dPr *$\ to *m ROswa «i», to 

R(3*iiM ^fir^PT dc® <m «£(^^TOiT «fiWH cm l^s RI3^w m ^r *wri 






afaa^caa aaca Rtem m aala ^a i waia fafaaras «w fc^ntaa ’tfaaia at '<Haim 
t<plc*il ■ y llaa'»a aa at i tafaana i£^ «i^iw S'»»i > ft Rfosiia mja'Mtaca i Rfoaia atai a 3 ^ aajaa^ft 's 
^sa fafamt ^aata atca amfta fatem <0$ wfla ^attaa ’rfaat't lafam faille 
(^mw, m « fa&ac<M aaatat) atat sheifoo aa 1 Ri&ita ^attaa aftan at- 

ftf&iia ammtta ftfoata ca ca*tcat tew ('aMwtol/i>M/fofoacaa aaatait) afoatfa 
(sW^Pa) a*4ic*i 'ftf^ata atamtft <aaa^tca afta^a aa caa ftata^ af^a^caa <p*ii<p*i staffs aa 1 
at "iic'oft*ii«w ^faaanajt: 

^stcaa sfsta: ca aaa ^otcaa af^oa aa ca aasa ROm aNja-m ^aa ^ottaa am 

aiwi caaa, 

A + B . C + D, AH =-X J 


tataant^a a^i^t mfcafltfft ^ai Rail's RRmifi; ^raaif 1 <q$ tafam amiam 
matat ^Ra aarca falaarta atar<paT am fm 5 'astaa aca fafmcaaj afaata aarcai matt 
R 13 »*ii ^fHja atarca m ^fa^R's <h<p®i aafw a*aca 1 ^<p$.'»iw RRm mj<p<fla matal.jta asaca 
ammt m 'asiaa m 1 '^m^at^RRmt^attai ca w RRm mia aQa^a aa at 
ca aa*a Rfaana aiamtfta ^aa miaim ststa cat 1 

atcaa am art%r RRm amiam ata afaa'sa aarca RRm aiaiam aRa^sa aa 1 ca w 
RRm ajt%r ^ a<m aRa^sa gm/^Ra) aa ca aasa RRm amiam fcaa atcaa am acac^ 1 
caaa, 

A ( g ) + B (g) - c (g) 

RR>aifD aapi^ft ^ca wja aaW^ia am 1 a'ca 4 a*t mmi ataxia am 1 RRmia aiamria ata ^r 
asaca aiam^t mt Rea 5 'asiaa aa 1 aajaspit RR>*ii ^Raa ataica ataxia <wca 4 aiata^Ra^R'» 
^p#i aafa^s asaca 1 RRm amjam ataxia a^aca aiaja^at am %a* 'Sfsma ^ca RQiaca^ ataaia 
asaca 1 ca w ta^aia *m% ^ a^aaa afaa^a aa at ca w fafamia amia^aia ^aa atcaa 
a»ta cat 1 

aaatafta swa: aa^ 1 tfi s aia'am 3 a 3 aia^aa 1 ^I^aca 5 a'aasn 3 na a»ta acac^ 1 RQ»aia aiaja^aia ca 
caacat isa^ taQiac<w xwatoi a^aca aiaja^at ^ia faca^ ^ca tala>Mc<M aaaksi ,jm 
asca afaa^caa <wia*iw aafa^o aasr »aai ^aicaa a%na a^ca 1 «qa^>iM laf^aia amppaia ca 
caacat ^a 5 !^ Ssaicia aaafiat a s aca arnia 3 ^ am faca 5 ^sisiaa aca Ssaicia ^ca 1 

zHai ' 5 rt*tjca st^f 5 ? 

stcaiaf%^iasa*t : 0.1 camia hci aaa, 0.1 cam Na 2 co 3 gaa, 0.2 cam Na 2 co 3 gaa, 1a5am 
caaia, pH caata, tarn, am ta^ia « ^naap^rca^ 1 





iova 


gfl> (SfC R<p)ts 5 ^3f 0.1 CTHtS HC1 ga®t 'fl'G I fen g^Pt Rt»il»i PWm PlW 

w i gpus g^pf ^rt®r Ri>»ih caai? ala atw 1 1 pH c*M1sr smls "?csr gaPlsr pH HlstoM ^sr <3^ atefer 
Wft*r**\ 

amfll TTW Piftwlcs 5 ft .ft. 0.1 CTfflsr Na 2 C0 3 ga*f am*. W omfl> afta PiRolcs 5 ft.ft. 0.2 
w l*i Is N^COj ga*t *Tfs i EjatsT at sjosij swals <ks c<Mtls c*PliJls 0.1 Mlals NajCOg gsHts* am*f& 
R<piw om*^a?T omfl» t&am aT^TCSlk smls W pfflJlS 0.2 CSTPIRT Na^COg ga®f ^*BT R<plw 
CTftami gaa wW <fsRi aw atta R-vIsIms* atffle am* PlMla etlicss at*fa afoi’H w i 
a#s gaw ata ftiftta phim* a<f fta aa i ft^H aa aa pH caata ajaata w gapta pH aftaia 
am i ftBata caatcaa a^ %r a«aia aw aw gapia pH aftata ^a i 

2HC1 + Na2C0 3 ► 2NaCl + H 2 0 + C0 2 

sww ftmtia hci gaa aw i ^ pH i -am i*Hia a^i aa ftifaia caattaa a^ am 
aW I gaPt C$ft1a C#f6m Nj^COj gaa PlW W 1 HCI -am aW Rftmt W NaCl, co 2 « i^o 
$aag ^a i R<mws gapf hci -am aftaia ^ac® aw am* pH -am ata ^ftr caca i -am R^lhSl 
aa i aaa gapta a™3^ HCI Rivals alaw saft^ aa maa pH -am aft i aa am* R+lws ftiftla 
caawaa^amaw Jh ai< aftamaai 

: pffiMa C*ffi>la NajCOj gaa CTT*t s>st*i pH -am at*T -H'oiw afjRl&o aa ? 
stf% P^&H HCI gaa sMR'o toc© W «ils'a»i NajCOj gaa zlMilew ? 

slt^s ^fts NajCOj gaH caft smls slf% R^lcs s»» SlW HCI g^l'^'s R«i ? 
af^ Rs>ltss HCI C^ 1 a-tf^ s’st's ^5 apr NajCO^ WN *?sl ^wc5, ? 

ie«t^r: frm *Nw RPf* Na 2 co 3 g^rto c^tfem c#mr hci g^r <m pH am 
^l®lw 'iB^RSw ? 

flfrui 'sikiw sM*r 

awi®f% : pitfesm g^r, c^r ^iw5, 

R'fnatR, dMIHh i 

omsft ct^lKsa ^n« i i %% «mm »n*iwU 

g-^a Res ^r t® c^fBts c#fsm piiI'&*ii>i ga*t ctm ^sr opr 

aRs>s»i a^osT'i ^ i 

FeS0 4(aq) + 2Na0H (aq) ► Fe(OH) 2 ( s ) + NaaSO^ 

com ?m&i> gapur *m carffeam gaa Rfiiw w 

aificw '°g < rits PRUa « ga%r miRsn *thwlJ 

^ri «ii}«^*i ^ a^?r c&m dJjtlWw 

vt^caca 'smswa Rctm #wi ^jr i 



wwi^i ^Nwt ir^i 


1 *.: 


^“•ej 



OTtftsW Vftirfit^ 

TOI F*(OH) 2 - « W(Wt 

Iota ‘i. s : ^aswaa R&st 








?PTRR 


io8 




i. I'og'HIgs Rgoji c^l*? ‘iiPi'sfD sflc^ 5 ? 

^iIrGj<p virf^s 4PifD<p 

*t. UtoUlQ^ 4 >i<wR<p 

g^RiR <ptov» ffipr , ‘p'S'Hlc*i whfD <u<rIs toI c*iro ’ftesf? 

^T. ■'TTf^T 

VS. tsfGlPivij «f|vo1f| C J 1<lC*i C^l*? *1S1G«1S RRhiI ^“isj ^? 

^P. 3*m *.w 

*t. ^ron«R afewim 

8. H 2 S0 4 + MgO ► 

Rl&iiii- 

ii. "3«?rf^nv3^ ^ 

iii. ’fro 
Rgds whfD 

i *f. ii 'Q iii 

*t. i 'Q iii i, ii 'Q iii 

^SR%g|S|: 

i. C^|V^ S'OGilS <plt.«f sJI^Rxp 9|JPT <]J<13jfl <Ml ^ | ’llwis PlGb <plc ff il 

v fv»c«l'Q *llwi«i Rg& g^IgiI C*^ I 

Rfejl < pIg < p «qc®i ? 

*f. ^TtWW foie's ^ ? 

*t. 'sIgis ^flU »l “is) RIsHilfD C^f*? *lS]G*lfl ? ^Jfflf I 

. wnHcTO ^TRT ?n^r ^tro ’IjIg^is ^IRF ^ V31R 'sresr ^53 ? rot 5 !® v&eGsm '5% ^its I 



JWliH 




Pb (N0 3 ) 2 + 2KI ► 

1= 127]: 


^tfWR 

b'ST’fH 

$a*nar 

«?T *fl3f 

8<*nar 

'srlw^f (mL) 

^r«rrem 

0.2 M Pb (N0 3 ) 2 'srlii'S'i (niL) 

1 

2 

3 

4 

10 


*ltf% (mL) 

4 

3 

2 

l 

10 

0.5 M KI ^^v»H (mL) 

1 

1 

1 

l 

4 

SlftolU *(1633 5^^ C4lT> (mL) 

6 

6 

6 

6 

- 


*f. 'S WI34 ' 3 T??fIf i£RS «T?T C^f ? <PsT I 

*t. <K<£>s CTlT? KI *§m c \ W £ffsj ? <K*J C f KI'Q I 

^r. c^h 'srf^ 5 <iw ijw ^ ^ i 




^ wm 


*Rl?R'S x l% 


srPTtnf^R 5 ^r ^rwft i wt^n f*s <p> ^r ^figWJsiw ^rr ^r *t% i w rttiiM 5 

’iM'®*? ''id? '^'T CHiiR *f%?[ ^5T I ^ CpEPTf >q'ogXg]®'»H^ >IG> (7f 

9 iww mcs ®nte ^NwT ^#r i ^t%s 4t *tfRn c t ^tfw *rr M M wi 


^tptc^ i ^®it Mw *t%w twr m\ skrsr i ^sptwj ^tc®f *#rc?r (?triw ^fjfRR frslt 
w <nf% ^mm "#sn c t ^r « cr£t m i ^t f^s %® ci^*m ^im wif^ *iMf 
sf^r cwn p i 



*$ ^WJfa *lfr C"fCT ^rat: 

(b) siPTRlMF ’iM'© CTH *1% ^’ITWfl ?R# ^TWt TO | 

(*) ^*ff^ ^mtf^ f^a^rsm ^sr^rr^r , ' s t1^^*f ^rf^ ^ 1 ^= 0 's 

$*ip ifHPr Mr rr ^rMs M *n?R 1 

M Mroisr M?jfi> Ptmerr gr * t <rprmM ftfosprcPr.^ wnr f&M® w ^®r 

’iwi, ^Rs^ltR 4<R 4?T ^TWtMr pir?R ’TTsR I 
(8) wmmM^Mrr^^R ’•ti^ ^«imi?r ^v©g^g^®n^ « ^mc<«r ■prrfH^^K l^p^rr® 

sr^r^m^n 

ut) wmgffwrw^r f%T mm $prc$% wr 'wm w ^r Mtc®st kbm <rcMjr to 1 

to) PowIpj^TO sl^^jrw^TOi 

(*0 w^toi 

(v) ^ wrwfeTOi 

(b) v®M RTl^M vs «tTMv»|Pl<p WfJ <r>*Kb® ^flR I 

(bo) v%*h i^m Mw <ra tohM Mj<j, wpf® M® to 1 

(bb) vomtt « vst^’f# ftMrm *ifNr to® to 1 

(b^) srrcraM gro M>rp toc# wrwi m * r to® to i 

(bvs) t?Pf^ ^P#f <TO; 2R*R to® TO 1 

( b 8) wt g%s® vs rtiiMf gf?r«Mr '5'3?nw ' 3 w?r vsfcgw ^ftr^iw ^rr^frprj cPir^® ^itr i 
(be) slimtM <MCvo I 






shI*m 




m $ t ABfp# ot, cm CTtot ctM-sr, tcij ’it®*#®; (mutual) *t% ®i®t ^ «nw i c^>\ts® ^ 
'Sf’R®® 3®£® ^TTIW *t%t ®F%|Pi4 I i «t5l^t8 <^s(M 9 f®K# ^ ® 'Sitsfj^p ig£® 'Sf’R®® 3®£?t 
*Tl®t *tflf® W®£® «lf^s ‘^ftsg^ 1 #® *1%’ (intermolecular force) ®N® *tH® ^f®IW £«>r®5 

g®# I*#<b «M5*<ft, <?PM— ®$H, ^ 5 l ®f ®1®% ^f® 3 ®!® ^p5 <Pdst I C^IM ijM® ^ ®t ^ft®®®^® 3ft®j 
«^<#® *t% C®f*t 3£=T- ®#® , ®>® WT 8 ;5tt®8 ®>® ^T- ®t®%J ^f®3®t® 3jf®> ^® I ’S'l^C’T g®>t 5C®® 
'5R35ffc»^ 'Sffafg'Sff#® *1% f»j|vs® I C®®®— <W*P, *1# 'S W%T®t 5p t ^Wf— ’fife ®$H, 'vs$j»1 8 ®t®%® 

i 9 t#e®; H%) 9m ^ 3®, ^ ’nft (?\m ®r® wr ®t®% 9 t®t$ 9 # c fg 

^® i ®#e® tt®r ®®c®, *t# crtw ’®w <3 ® ®r® Pie® 9 t# ®#t (®®¥) ge® 9 tf® c fs ?§ \ 


^Pfjf (PHe®® (?# *1% t®f®g®3Tip® C®tt> *tH?® (K® ®5® ^ ' 5 Pf^t £®f*l 3® '«t55 5 r #1 ®te® R1 C©e® OT®t 
®f® I i^ 9 !*! C®fc® CTf5 *lf# *|®sm ®s® ^=T pjjsMl® WT *t%® 8^<i 3J®, g®^ C®f*l *lf$® ®bd® I 
csrf^tt, ct cm wmrnPw w#f *t%® ^i® ®i ctm ®e® ®te®, ®fgs \st ®®®®®t « ®i^r 

®fjo® ®# ®t i 'si^w gPt *i®> c®, gw® ' s t®3®t® 3 ®?® c^xi«s *t% wfw, R1 smi?i 'srr^trc 5 ! 

3f|5?f c^sh *f% wfw I 


1. ^*11% flfoit « wiSl R^i 

g^lw cef^s pQs^Jlc^ \sfF>|^ fefecvs «M I W 9 ® f»feC'>s WPTlnf^R 5 

^ferriat m$, ®«fr : o>) wt^ 9 # « (^) ^t 9 ^# ftferr i 


■^sM ^‘*11% R&3JI: ®1 


R&*Jt <W I <BMf®t ?1J|3T 


c 9 «?f^r 9 f^ 9 ^^?n ^^twrr^s^T g®°s^CT®^%(®M, 



Pfojf 4(® (C0 9 ) 'Q ^sf 9 ! ^ 9 I^ <PW I l^f 9 flpR?s PiW ^sf 9 ! ^ 9 I^ ^ I Tj3? <Wf 

(CaO) , < #rw 3m:?t f^n ^ Ca(0H) 2 8 \sm <k<\ \ 


C(s) + 0 2 (g) -> C0 2 (g) + ^ 

CaO (s) + H 2 0 (1) -> Ca(OH) 2 (aq) + m 

g®i® ^f 9 ^ Pr^s ^8®i® f®wr^ ^Tf^ir wr ®i®5 1 sm c^cg, 99m^ 8 csrf5 

t^o ®pn®Pr^ *t% ^ 9 fffw c^Pt 'sjx^j t^s ®pn?iPr^ *tf^® cr® c®f*f 1 

^ 9 ipf ^n^^rsj ^ft§^nt®-gg 3]7 :^j t^s *t% Pi&^4 ®>n=#r?ri3j 8 9 ftf®® ^;^j 

l^fs *f%® CR® ^3J I 3^®f -?ffu ; 1®fgs®(^® CTf5 ®f3f1*jp|<p »f% C®! 5 ! 5 li)C*i 

®j?i ^8®m ’i® ^ , ®n (®® ^r, ^<rr<j, Pf^s ^t 9 Kfl? = cgt 9 !^^® c*# *r% (e 2 ) 

- »t% (E { ) i 





boV 


fafosii ^t*t: caFKRf RiRiaPtR 1 RRMta RfM^s ^trcr PiOwt , ®h rcr i 
w \sH: ^ cm <#snq RmefcR rsr rrcr ca wcrr ^?r w rcr i 



fe-IO: ^tR-^Rt^t ftferf | 



^fm\-. ct RprmfRR f^n R?Rtfra ^srir wrj vdr:rr crirr Rts, vstR^tf fafRat rot 1 
^ir§<?i# fafanjia crss ^mwr r&rti>r rkrr ^®a rrjr«kr «ir«r r#, tw ^R^tft fafR^t *jr 
R at rir cRtaeRa r5r <pf^s Rtfa 1 ^rir rt, rtr c*im rotot ^rr rsrt iptata cr5t a# 1 60° 
crFGcr® RtRRiaia rcrr gitR rrr Rtfa 1 ^ Rtaj in^^f rrrs crr rr- 1 fa^E^ rr^® ■'Tffw 
OT, fRiRRRa ROTJt RRRtRRtf& R*RR, RtR RKR RIOT RtfRR WW8 RW RKR I 4RRR RSRtFR RNRt 
ri%rr £t«t rr^s w^rr ama rot RtfR 1 RtRRt $rot c®rtaf| a r, Rtfa crcr *t% c<ta rrot Rtfa 
RRR CRR Rtfka (W) RfaRR ^?J 1 Rt^OT 4BT ^ OT, *[f|R *t% (RtR) WW Ws fROT R$a aRR 
RRR RtfaRs RfaRR <£Ca I R^RRCR, gtfcR RlRf aaRyfRalflj RRR Rtfa CRtR RtR (*t%) 2t^R RRR RffaiR 
RfaRR n«iswi® Rtfaa vst^w rw am 1 rtsot rir ataRtR (RfataR) crr rtr crirr 
ROT RtfaRs RfaRR Ra | R^raRRROT RfamPiR fafsNf ^Rxif^vs R'satR Wai RfOTtR OTIRR RCR RTOT I ^OTKig 
^RRt RROTTf RtROTfaR fafRat R°afl?R RRtR Wai ajR^R RttOTR RfOT RtR ftw ^St R*J5jR Ra | RfatR 
RROTt atfta (M^- wit w ^sr Rt i cw: *sm crm « ^ aR Rt fRfa^ 

RRR ^sRRR CRta 1 ^ Rttj I RtRlR (RWf ^CRt- CRtfeRtifRfta^fR (NaHC0 3 ) I ^(RafRCa 5 C®T<p RW 

Rt^a 5 ^fR\5 \g ^Ptfb<^ ^fR® eft^R i (RtlwtirRtta^ta / Wb ^f>ic^a rw Pi&afa aaasi^tt 

'SfWft®, RR't 'Q RtfR a^I I Pl&arf^ R°Rf^s ^SRlR RRR gR^ CRlR 5 ^sfR CRtRR R^R, Wf 'SffRRf 

gRRt^ fcfST W crR I 

NaHC0 3 (aq) + CH 3 COOH(aq) + ^stR (BfRR CRtR Cflf^®) 

► CH 3 COO“Na + (aq) + C0 2 (g) + H 2 0 (1) 


®TRRt 


NaHC0 3 (aq) + H + (aq) (RftGjR <#i®) + (^RR CRtR CRtfW) 
> Na+'RRR (CRtfwlR RfeS^) (aq) + C0 2 (g) + H 2 0 (1) 






RRTRR 


boi 3) 


R1R|rR<P R&Rf R^Rjj ^'QTrM RRR ^JRTSR <TRC*1S1 'SfeR 4RS, •'!R>*1 R’RR RlS'o RR I RIRIrRr 1 CRtCR 

ffrMR ‘fp$ ^ r*rrrr *t% rr i r*rr ®mir wri r%r roiwr rr ^r’rr r^rr wri Rtw 
Ir^s rr i RmfR^p iRffRtR ft ft pr ®ts& « ®ir wrj rcrtw% cr it *t% tRRtR 4R°sft ft r^r r*rr 
R f^S RR « ^RJ tRfs CRTS R% tRRTR RRR fRRR RRlR^RR RJRRtR RRR fffRtR ®ttRR Rff#R fRRtR 
R>RtRR I 

fffRTR ®TCRR RlRR®R = RRl®R R*RR 'ofelR WRT 3BTlW%[ CRlt> R% - R^R R*RR Rf^5 R3R1R Ir^o OTlT; *1% 

WKRR <##R RfRt^^Rfffm^tR^RR# 4RR RRMR5 RCR IffRmRRlft I 
(Ttlff^T RRS R*RR*f%R RtRtRRI fffRTR 1RR5R ^sTCRR RIrR^R tRRtR R>R : 

CH 3 CH 3(g) + Cl 2(g) ► CH 3 CH 2 Cl (g) + HCl (g) 

<0$ fffRlR 4R* CRlR C-H « ^R5 CRM Cl-Cl R*RR ®faS 4R°s ^ CR1R C-Cl <3 <£)Rs CRtR H-Cl R^R 
R*3RR Rf^s RR | 4R3 CRIR C-H <3 ^ CRlR Cl-Cl R*RR «DStR 
^tRJ RortSt% esrfB- R% = (414+ 244)ff(Rt^fT = 658 

i ^ otr C-Ci « cm h-ci r^r r*rr Rf^® 

^SRlRtRfo CR1^R% = (326 + 431) fftRt'SjR = 757 
fflRt^R I 

R®^R tffRlR ®ttRR RfRR^R (AH) = 

RRT®R R*RR '5l®lR ^RJ SCRle^R CRlll Rl% - R®jR R*RR 
Rl$® R'S'RtR 1 r 4® CRlt; R% 

= (658- 757) tfcRl^i 
= - 99 ffcRl^R 

R<TR fffRTR 99 ffMlR ®TR fR*t® RR I 
RRW: tRR5R tffRt^RlR tffRt ^stR tRRlR RR I 


2H 2(g) 

+ 

°2(g) 

— ► 2H 2 0( g ) 

H 2(g) 

+ 

l/202 (g) — 

► H 2°( g ) 

CH 4(g) 

+ 

2012(g) - 

► CH ? Cl 2(g) + 2HCl (g) 


R^R 

RRRRfe ( kJ/ CRR) 

C-H 

414 

H-H 

435 

C-Cl 

326 

0-H 

464 

Cl-Cl 

244 

0=0 

498 

H-Cl 

431 


RlRlRfRRJ fffRlR ^ItRR ^RRtRR <3 CRtRR fffRIR R%fR3R RtRJCT RRt^f RRR RtR I fixfl-V.U <3 fixg- 
V.8 CS vctR^RR# <3 vsIR^lft fffRtR R%f&3J R%m R*J I vstR^RRtft fffRlR fffR(^R CTT& R% 
(Ej) tRRfWR (RT& R% (E 2 ) ^TCRRR CRf 5 ! RR, R#fR (Ej) > (E 2 ) I tffRt R?Rf^® R'SRlR RRR RlfilWR 









bio 


*t% OtW 2 |uil«t^ 1 il ’“ 1 % ^Q 5 ll 5 •» '°ll^(sl® *t% wHHfe ^ei C^S ^JT I W^P, 

St 9fom 'swfevttR ftf&iM Wn ^mit Rfaiiia am o# (e^ 

^ < s y IIC l Tfl prffr '"|f^ (E 2 ) ' a 1t v t**f1 ^T, (Ej) < (E 2 ) I iflCTWI R&tIC-M PffE '*lf^ ^'Hwa 

'5*i*il*i w «ltw Rfo*il ^e*nsr zjctil«r^l*i 1l t% *lRc<i"l ofta* cfl^t ^pai or <plat*l 'sW^lSl 

■R&irf vitw Rfaiil 'fajc e l3i ^fflart -w w Rfrsii •wia ®hj ^?r 1 


t 


E 1 WRPF 


# 

T 




ISar-br.'S: RQwilfl *lf^ 6 ar 1 

<*NtFT, fi > e 2 I 



16 ^-v. 8 i ' 5 t*fes|ft Rf§ral*r ’■rifcffcff 1 
MlFT, E 2 >E 1 l 


V.* ift C^^n, 'S qlPll^lfcv 

'arfsRTT wR or, ctiptt RrR^ otl^toi ^ 1 *iw ^rtw '^toiisre ^R> ^*ri 

*1%, m ?lRr (electromagnetic radiation) Rpim t>lsRc<p I , wit, 

•iram. aifR^ •ffl’t, cwiRr, c B idjift*im 
to Wife « **r 1 R*rwi^ « omratR 

qf|R«T 9 iS'OiJ "ll^fl ^Ri W ^flS (f$ 3 f— b\ff) I '®kc*l 

*t%a ^r ^isr (ptfwt RtR^ distort wra 

*iR, amtataR at*rmf^p wrciar ^ w*toit 
*mi *pit- cwtt mtfa wsjw 

«|R|MM afot ^tRs W I ^13PT OFlFTt m&i ^fOF 
wa ^ «iBioirtifct ^ *aaia Rw aro 

Rfo*il*lwl RwtMl a*at ^ 1 wift ifa (C), atjf^p 

WORT ftopt (CH 4 ) « ^PttRa ^l^ltBH m 

(Hj) »lRlCietH ^ im RfelT W ^I%-T5l^-'srait^5 sum 
« *nR istwa Rwcia ^*0 ^ ^pt ceoa ( ti^t-¥R-^hRb) w 

*6^ l «n^rl ^tca, 1%.C*1S <PC»1 In^ws ^R*i-^uulw*i OTC6 ^*R*i-'o(Ricaw (n>I^*i-^I^- 

'=wRm 9 ) ^i^,m)it«f*i-' a iRiter*i (*nR) 'a rR H a?r 1 «iN*il or, ^*«r "at ^*t 5 t^ 5 T 





■’ffitoM «KS*M I ^Wtfal Wl ^t, ’ifr 

^wrfta '^grirPdl^w ili< 'tfwra i m afti J^ctm btaftc* ^Ta,^r 

^hrat ^twt * «w ffaiw « «(»»^ i 

C (s) + Oa (g) -*> COa (g) + 

CH4(g) + 202(g) -> C0a(g)+2H 2 0(l)+*t*t 

HzCgJ + OaCg) -► H 2 0(1) + W 


Vllfl citytwffl -f w ^JW}a TO «1i ^Bk*w fctwlty {$W} RnulRjwe 

■*ar**i ^mtwa otcm t«rtffa* Atnifta sw ialCf$ tot as i *rcjftw 

$&CU}!C«M S5J3W (^ *HTC>W ftWJ CVH) afcJljlWMW at %8W 

fafljw *lBHw W a* i sawa 4frtwtPpf c^rtia cw- wflftsH c*ft, c*^ « 

crs c* tow ^rfCT^r smisft* 'tto* R^wiftc* ^*iwa sat aai vm cm ?n*« 

'SlWWlfJwa <lfihw W afS, CT*H- lj1$ OTWS *il*Jc*u ^WIWI I «w1ot$ flkHiPi^ 
iffc* 1%w e*tt*§pe to s1*ibw sjssjir-fcTOfll ■vat an i 


v.v *l>frtA* 1 ft <&* 1 ft +m 111 IM 1 




^Pf ^SU Wf aPtt- M%l Cff5lWW*t S^SSI 
^waafirlfri ^FtSf « •ot’i atyW^i asitaai '■i*rttfcMP 
m 5 # to *&> « siltor 

ftf&q fcwwaf cWfm 

a* I *ih5’l 

wwhw *mm «wc« st 
m *aw wfo anas 
wi dfe * t’ttw, ftalft**r 
wtfts ^bwhut ft*f»r 
, «iwa aisasi ssi <fftw 
ahlft (fossil fuel) cw- 
tou, c*K$!ftam < stiffs 
♦maca ■ftjprea w ^ftppr 

(heat engine) *|f$nf TOlw, ft*jt»r, GPHtf^ « ^^)Hj tWct! I 

c*idji%w ij^w ^uw"it tytKHfi ypFT ^plta *t®a e>fcv *iA ^«ihi w i ^rcar ^pir-^ra 
c«ai(5H ^r CTt^if% ifrar ^ioti ^w?; i ^Rite, ^^fwa trww w^pi ^ Tsm- i 
^hwt R<jjtwa ^j^la c*r^ i f^fey»K.^ ftnjpwi ^fll Bla, «w PiwN ^<^1*1 
^Sr?t ^Fnf^ tfaar ^Star twftw^ri ^mt aFimf^p cew e totc 


Ift^-V.fel «.Wilp!»1 ^Ifl 


1&^-v.^: £Hcm tih fdpw 

fiiw*l ^ SW i 



ii* gglgg 

damfi* a%cg* ftqprtftc® ^am g*cg "SUM ^laical, cgfta-f&ft giatcai, atar a«ft gats? 

gjg^lil <KSI aifg 5 I 

1r.8 Hl»lll|R4 1, l%3f^lW WBT 

gg a%g tag ^car- i awia^icg giamto a%g tags ^ gg to $|gbc# eg, tfta 
grcgigsgsiGtgcag '*rt'*oc*r ^r caeg 5 a% wtg caeg gf^s <k<; i «iic o ii<p*il^f 'q gi^g <p|g*i-''&t^-'°igi$vj Itor 
is titan cars giaigto ctotg ^Pt gg i tfta cmw aifi^r a% am i tftgs 
alto to gig i %h£Ioo ^gg aaKl w <rar fgft^ atoig gfgrcg afggftso gcg c*idjiPmi>i, 
ggrat « 3t<j#gs aflg^ca ^aet gg i *flpfaw ^latfg (fossil fuel) gca I aflgsl <sggegg 
Rialto ato® ai$ i «ii»iitmi cacag torn, gtog, gfej[ aiffog angcavg « g^Eto ggiaiaft 
af^pg I c'ol^lcifl ^1 ami 4gg aft cacg* f% <5 U1^T gf g^Ftt C’ic's^ ai<pg? «ihc t 1 ^T gg I m 5 ggg 4^®Tt 
cag gcg gleg 1 8fcf gs® area, cgrs^ sifit « tf%g <^®t afttoot to^; « glare ^nw, ^®igea ^gg 
afgw ^lalfg cag gcg gleg egg ? 'S'Qs'Sl ^g^ ggef | ct gftif gjggls <PfiR. wit afg caeg* 

^jlapT 'Sc'Qh'l ggrf^, Cg gleg ^let ^lalft "SJ^f gc^ gl I 'algca *1W ^pTR gig CT, ag 
4gg ^hlPuq g^t cag gcg gleg l Rggfi> gaK$ m^galgg eg, #giai ^hlPig Tj^Ff ^aiatfl <W“t <wgg 
cag gcg gleg i 

tacg c®rciR eg, ato gjhiPig ^f® «ii»iici^ c*nt ato &iRii^ c^rMt^ tor i , «tto 
> if®c < p «mj > ifec'o ^ y ii'85i ^gr (cw- R'jj^il®) <ij?j<i^®i'q i ■*1% to^ <pcsi 

’•ito ^rtf^r <rj^lw MRMMg g^wg ^?r i ^c®r gwi«R^ *1% <rml« wk ^1? 
^rr^to *ihi?iPi<p *it^a <u<5^isi ^i^i "5^ i f^s jihkPi^p *il^s alSR'o PiR>'s ^iw aiijc 0 ! 

ta?r ~m w, ^ gra ' s ^ Rialto gaw ^natoo atgg i 

H^i»u«H4«oiM 'a^g «iara gsgfli gig«i«rw ^rr ^itor giafl, gncar ^nf^, atar ^ggif^, 

Rc*ilic*ig ®r*ij ggsgift «ilc®il < p j i«®rl gsgf^ <^gi ^gw 3c^l®rw ^^f*it>lRi'o gigging gjggtg gsgf^ sf»% i ispjg 

^g cgtg gscg ^<pPic<p cggg Rialto ^Hagg gjggtg RFb'® <pgc's ai^, '^•uRcg 5 c^sgfa gial?rfgg s ■*(% 
gjg^gg ga?r atorcag tag fg^a aoig cgtg gsgre atf^ i gtaigto a% grn® ai^g 
«iigicig ^ggg f^ftor gta^ i 

1 r.<t ^t®Ttf^ R*Jj^(Vo|^ ’J^ 

(fuel) gar^o ^ ^r? gr cai^twig wpgwj « al^wcag i 5rgr *^f^s<pi<q<p aat^ i^sfg gg at, 
^gs Ig^fg ^larfa gar gg i ^latfa tog g*cg g*fe, aifftgs ana « cartifagia cat^tca aiaiga^o ^a- 
ana, aifa « ^5ta tga^ gg i tf%a atwtgs-g^*tga fg^gt gsgig w ga^a-wit- 
'oi'siIrvs aim cam gscg i mar gt^g taPafsc^s lirgg ^jiaifa cai^tca ga^a-wt^-^tosg gtca fggi^ 
ga^a-acat-'oigR'iJ'Q tga^ gg, gt ^glcHrg ©taj gtgr^i^ gjf^^l i «iajPic < p, gft Rialto gtca toag gscg 


g^-bs , ggi?H-j>g-bog 
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totwtoi wtt ■gjTtow cwbt to, tosto 

' 3 Tf®T?FlW 'Q Wl$.CljlTOCHW fwf'Srj #vW*f TO I 



^TSTSf WfWTO « TOWJW WWI wfffw^ 
^tto ^ tow 


Whlfw’v#^ <4fro £#w WTO, Wt ^Pivb^l<C<q (acid rain) ’jfw? WTO I 'TOWWt fW“TOt WWTFS W# CW, 

<uf>N^fwT wfwcwcro tomt 'Q #tosiw fkw 5 enwro wwj i 4TO^3 wrwito cto cwtwra 
ww%w 7^jr®t ‘Tt^JJPT «c$iito9 'q «i<ij<^\d to#w ^rtf^ (froTOD wrwps tro*t ^cww towiw 
^Pwfro to wi^ fwfroiw wtwtto f¥®^ troi^ totow cwtwtw ^ to i to ‘^mtlwm 
C%TT’ (photochemical smog) WCW I W’CClwWffwWTOT CWtWfW #TOTR TOTOJ5, WfWW'&'CTO *0 WR 
(O3) toww towto wrm to 1 ^sto towj « wfwro wto t%fw ^mrfww WTWTOT t¥w 
WWt^sM wwitw I 


tr.fc «?ff^ *f% wMlb4 $m 

TOWt tTO CWTOJ CW, Wtwtwfww 5 *f%W WJWTO #TO# WTO *PTO ^PTlfTO WtW[W TO 

(wtww twfroT) ww #wWs[ TOf 1 wfw's wicww cww 's tothj CTOa twcro WTO Rl«^ WlWTWfwW 5 CTO 'S 
■fw^fTOiw fwfrotw wrwtwfww 5 *f% cwcw 5 wiwtocwnj *#?w #totoww 1 %*f 1 si-^tocw 5 , Iwwton 

'^IW#CW 5 IffTO# T&TOfTO TOT TO I ^WW Stiff TO^ TOWW TOftW #T ^[tW# CTOWCWtW WTOf S'lgy> 
TOWT WfwTOT C0 2 TO « TOJHT TOWSR fwCTO TO CO, S0 2 , NO « CWtWtW TO CTO TOWt TOF5% 

wfrn# cwrom TO^? frorot ^wt wmcto to #c*t wrc^ i #pwj to, totto^w fwfrom wtiro 1 to*t 
wtswr C0 2 TO wtwto to to5 1 fro TjsTTOwwtro 4 w#to towt ^fwrfcro twww ww#, tooItowf 
TOTCTO ^Jt^WW 5 'ftTOWTTOflW FlfTOt CWblHlW WWJ ^[M#W WTWTO ^fTO Ww# I WTO PtTO IWCW 

wiwwto cOjj^i w wfwwn TOt«tfwwrocw cwc® wrc^ i wfw's co 2 wnw tot twrrow to iwfwror to 

TO, TO C0 2 TOTO To WTOTOJTO CWpf, ^«TTW C0 2 TO CTOWW TO TO TO TOTO TO (trapping of 
heat) I TOWfW C0 9 TOf 'STOT TOfT ^TOW ^tfT^cfe WWTOWWf^ TOWTOH W 5 ^ I Wpcw fro? fTOf 
^tflW TOWTOTO CWC® TOC^, TOCW 5 twf^W 5 ^TOTTOf (global warming) WTO ^W I CO ? TOTCWW 4 WWCWW 
TOWTOTO ^fTOW toTOT ‘Istw TO^W sfTOW’ (greenhouse effect) WCW Wfwfros ^W?, C0 9 -CW 5 iltwTO^W TOTO 
WTO ^W I i/WRfW 5 ^TOTWCWW TOf CWWTOW3TO WWW 5 TO TOfwC^s WfwTOs TO TOWTWWlW^ WWTtW TOWCI 
(fFSV.V) \W\ ifwcw 5 , ^trofw CTOTOCWtW WTO TOTOJTTOJ TOPT^, WKfWWTO wtrowlww 5 twfiFWf wf^cw WtlCW 5 
ijf^® WTO 4WW Wtlps 1w% tTOTOW TOWTOWT TO& TO -cf>'Swfw5 « WTO^TOTTfWWTOW CWtWtW ^ WTO I 
TOTOTOs iTO TOT 'QWITO’TOW TO TO# fwfWTOT TO ^W W^fTOI fTO WT 'STOTTOW TOTO 
(hole) TOTO I TOTTOf 'S'CTOPFW ^CWW TOTOW FfTOlw iTOTCW WTO WTO ^CWW TOTOs 
^fsCW^fw wf*5 (ultraviolet ray) ^tfTTO TOTO WfWf SfTO WTO I TOW# CT#fas TOTWT StTOW # 
fT W TO ^stW fw^'tfWW) WHW I 
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\r.°i ^Hpf Rc^ic^ <|J<|3jsi 

fefPM, W spH ^Tfsj fefffeT '®0l 5 1t < Pl$ 5 1— <4fi> 4^3# WT5J ^=T itPtt#^ 5 *PT$ I *lfe©r 'fl'#? (W- 
C<PMlPH , cfejM, fbO&r=1 3«f%W 'SH^sf felH 5 ^ C’TKsfCn 'sM ^?T I 'sf^T #t©r *fffot 

t«TH^ ^5M %*R7? *tlffc, ffeTM, Wt^lW FPTK/Tt (Pftfs 

I ^ifeM, S'ssi snt^h:> \Sjjvs (pp t 1>i^W, C^l^lPl^fsj (*tfe§r ^l=Tffe ^fl£S| fsrfjfs <Kd 

'aH ^ I '5TlwRi<p|?r (PrfBfefrl >R C’ldjlCTfl '*|'o<q»sir 10 «Pt 

^#f 1 gif^pi?r -sfam *ifew ^rw *r^^r 25 «m 

W W WaPjm I ^^1W18 « *l?Rfl' 2f©RPP ^mf«fCTMT *t% t^fPWTI 

2fl% *iTfs ‘^EjBPT <7PT’ (fuel cell) -4?I ^PTtfe f%PR^ ^fJPR^T (fiWH®T « tfW) ^ I 

'fMffe "SJ^T 4<PTO C*t^ ^C5T ^ I \sf5S=T twf W 2fM®R *tfl?W ^fPR Wb 

?rmr^ wpRKHf fmh? ^ ^p#f fwxa -wm w ^rm, writ 

*ifew m <r | 

WlW ^TbtlW $,Ml- fefPPT $.Mf *4^# £©R (PfM, ^ft CSf® 3 ’^ ©n%r *PTI WHT CW- ®fl5^, ^St, 

S«fe C»f^<P *tf©R afeH (fermentation reaction) "sft^ICT <M ^ra I <4©PTI £©R 

^P#f (bio-fuel) ^Tf ^ I ^f^Tf 3$m ^TTOCT (Pf^TTSf (\Sftal (PWyt ^IPTR) C®^ tfw 

t'J’TUrt ^ts ^C?R^ I «pfjf^5, fft4fC©r*J "sn^JW *PTI 'S ^%T vseft t«fp^ f^lf^otW ^’im 
t»lR>vs <F?rt I ^PTffe W&t '^Kl^ (?ft I ^f^T, ^^CTfl 'S 

f*m ^p#f few "m^ma 3^% ^ «rik ~wtia i 

b'.b' fihlJjR-9 C^R (Electrochemical Cell) 

^raf WPPTPl Ctf , ^!=TlPit4 tt^feST *lf®d4 'sf 9 f J, t%^ ’tfw 1 ^ <K*j Plf®^!^ ^tCSF =Tf 5 tfCTT 

^rm i ^m\ fl»r^ ?rprmfe^ *r w ^iwp# 1^j < j? t tf^s < # c f® 

(Luigi 
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Galvani) « C©7#1 (Alessandro Volta) 2144 4l4t4Pi4* *f%\s 541®f4® 444® W4 

5<4%44 I 444®lf4 1780 Hp^llTt « d®f#l 1800 ^I4l4l®44 <#¥14 41445 ^44® 4444 (71, 

■3^sgxgvs«f^ TfBt Wl4£lfwl44 Pf 4=514 (redox reaction) 51445 155)4 4=41 45J4 I 55® ®444 

^fPw4<144 Wit ®rt®r ®rt54l 4TlPff4 C4l7lf| I ®1517T, 4Xl5®P(4s (Wl (Galvanic Cell) (Tit (®l4Plf54s (1445 
(Voltaic Cell) 5d4'S 4plfi>'a) 5d4T 44= 441714 ®f®4 4t5l5l44= d4=t5 (electrochemical cell) 514 41445 
4l4l5f44= *1% d4d4= 15514*1% 5®f5 4=41 515 I ^I%lpTd4= 155)4*1% 415415 4=d4 ^>f®4 5l4l5f44= d4=455 
41444 51515144= l5fwt 4°5lr>® wl 515 | <1445 ®f®4 f^W (electrolysis) 541 55 I (71 d4=45 ®f®4 
l5C95*t Wl 55 ®44= ^>f®4 P4?15J d4=t5 (electrolytic cell) 4d 5 1 I vsl®4 51415144= d4=t5 Pit's rj *^ylVt, 
d554 ®f®45l4 (electrode) , 45£t d5®( (salt brige) 'S ®f®4 l5d£l5I 554 P45 4$® I P4J[ ®f®4 4l5l5l44= 

cww P% fk?ra wiw^rr wr 5174 i 

v.ss 155)4 « ®% 45 m 

4l55lf: (71 5W 444«l5 54J to 155)4 2l5lf5® 5d® 444, «tiw 155)4 ’Ifwltl (conductor) 5171 I ®lt5 
5445 54J Pid5 155)4 2f5lf5® 5d® 445 *5, ®fl7t5d4= (insulator) 5171 I 4l®(, 4=154, ItlTFlt^, 

4f4® 454 ® lilies, 4=15 'Q 451715 554 2l®f® f55)4 «#5ltl R,wW 4 S 1W 545 I 155)4 5pH4d r 1sl (/#4l7f5 
(mechanism) ^55 1%f% 545 9 ff55lftll4= 5 $'sfd 4 ®14 Wl 515 | 54U ( b ) 't d 5 14=l}p4= (electronic) ® ( 5) 
®f®4 l50?t5J (electrolytic) 4l55fft I (71 44=4 4f55lfl S.d'IdtiH 215455 41445 155)4 2l5lf5® 445 ®44= 
§M4ljPl4 4l54tf1 5171 I CW- 54=4 41® ® 2fl5=ltt> I 155)421515 5pf 4f55lfl5 W4 Wl 4lf4® 55, ^45 
4p4lDd4= ®f®4 Pd^J 4Pl4fft Wl I (7154 5P® 454, ^Pl\!5, 1 TO 'S I 

^sf^^lsT: *nw 41 ^4lw l^jj^ 4f44ltl 44l«l I ^C^d4 4f?14ftl 441 W I 

4Pimf44 CW44 ^C44|Pf4 4f44lt « (^TRlto 4f44ltl) 4C4T %J < ^f4RW (7114^3 444 

W4 I 41414144 C414 4^71 ^ ^544(4 2R7ff©r4 I ^4fbd4 ^fJRTtl® 4p544l4 ^4° ^(441^4 4J1C41® 
^%44T4 4171 1 

«fJR745 b. W144 141441 4^ 44 541144 ^1J141417T4 tl714^4 4144 ^ (WR74W) 

T414M144 44 I 

4Tfi;en© 4^44114- b. 14^144 Pll44f ' 5 f a 45 44 4. 54H44 4 5 lf5t44 4^>4 4144 44 (441(1414) C414 
40=1454 4(14 I 

4%4 14135J C4414 'SfmTTl® « 441141® 4^4514 tow 4f®4 4® 41 21144^ 4® 4I4W 441 W I (14114 
^14174® ® 44H41® ®%4414 %>1C4 44^ 4T®4 4® ^441 1%^ 4t®4 4® 414514 441 414 I 4T®4 4® ^4413 
5.d 5 145 r i 4&4ftt4 44W 444, C44174 4P44144 1414414 444 41 1 ®l®4f411?l4T (4414 4T4f® 4Jf5tl44 

441W4 211® (4 41®4 4d®4 444 4^ ®1 WlTlTTf® %414 ^4°s 441W4 211® (4 4T®4 4d®4 444 4^ ^1 
44441® %4R4 44©r 444 I 

stMstfW 5 (14414 '®un7Tf® ® 44441® ®f®45l4 4^17(4 4^41® ®f®4 P4S4J (1444 (1414 5 ^445 1 <44 5 f& 4l®4 
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bh'b 

R&RR ^ ^aj^RCJlRT ZfRt 1 ^ RCRI ^RfRR RM 'sf^JRtR R<5R RRt RR I RTIRsIRr CRlcRR 'RTKRfF 'S 

RmRt® % rirr r$w rtrrir rrt rr (4Rt Rm r$tr % rrr!4)r fctra rcri 

^RfRR R>£R 'RTRRf® 'S RJftRf® R<5R RRf RfR I <R^ R'HcR RRRf) C#fas WRRR) I RTH«|PiR CRfCRR 
AfRRT® 'S RJKRf® tRRffRs RR R|R>R Rfem RfRf I ^RUR fRCRCR R3Rf« RFsR RSRtRR RZRI ®#R RfRR 
Rf^SfJRRf® 4R°sRR Rfel RfR[RTfCRf® %RCR RtBf RCR I 

Rf©sj SfRfCRR ^slRRqfR RfIRi!fS> I '^RTCRJ Rf'si/RfvsR ^ff?R \slRRffR 'SfRJ^sR I CRffRT <4RfD Rf^ RfR ^gf RfR>R 
RRtRR RRCR ^RRRf RftR, 'sfRCR 'RftR Rf^/Rf^ 'RfRR ^sf^RlR R£R- CRRR: RRfR Rl^R R$ Rf Rl^sR RFs 
RRfR RHCRCbR W%R RRtR ^RffRf RftR, ^RfRCR 'RfCR RRfR/RR!R([[ ) Rf Cu|Cu 2+ (aq) vsfiSRRlR RCR I 
^RRR^RR, Ag| Ag + (aq) <4R^ Zn|Zn 2+ (aq) ^T^RCRfRl RfR>/RFsR i RfRR vsfisRRKRR ^sRfRRR l 

^RCR AfRRf RF§/Rf«R *RfRR 'sfeRRfR R^RtR O&rMfe. I Ag|Ag + (aq) ^f^RRlRf^R RfsNlCR AfRRf 
R^'RffRfRR^RffRI 

Ag(s) Ag + (aq) + e~ 

Rf^/RFsR 'RlRR ^5<iRfR tRfspRT f^'S^ff 2 f^f%R R£R RftR I ®f«fK ^SRgfR fRlRRfR RFRR Ag (s) RMRiH 
^sJfR RfR Ag + (aq) ^TfRIR RfRR^s RCR RRfR Jjft^s RR I ^RJRfR RRC 1 ^ Ag + (aq) 'RfRRRR RfR 4R>fl> 
t^RRfR 2RR RRf RfR, ^sfRCR Ag + (aq) ^ffRR Rf^R Ag(s) 4 RfRR^s RCR I 

R*RfR ^%RtR iRferf WtRR Rf fRSflRR fRfRRf I (TRffRT 4R# 'sf^RlR fRfRRTR t^TR^Rl ^TfRR ^RRf 
3RR RU> I fR¥ AfRRf WffR, WfRStfRSflRR RRR^ R t5 I RfR <4 Rib '^fSRglR $MR1 jH StRtR R(R (WlRR) 
WfRJR RWR^fb StR 1 ! RRlR WRJ ®ffCRRf^ 'sfe^RRRR SfCRlWR RR tR ? 'RlRW f^R ^sf^ I RPTIrIrR 

fRfRRfR WRJ T'jtfi’ '^fe^RfR Rff^ R JKRf® « 'RJffRf® I RRIrIrR PlfsMtR CR ^sfe^RfR fR^fRI 
RRl4fR RWR^R 2RR RfR, 'sfIR RTftRf® RC®T I AfRlR CR 'RfeRHR tRf^fRJ RRl^t CRfR 5 RMRdH SfRR 
RS^R \sfRR 'RJffRf® RfR I 'sfe^RfR fRfRRf 3R®§^s Rffvs Rf(R | 'RRjRfR , «1%^RffR iR^K SfRfCRR RfRJC 5 ! 
^sf^^RlR PlfR^Jf R^RIRR RRf RfR I 

^JRRT® fRfRRt : M — > M + + (T 
RlRRf® fRfRRT : X + e“-R X“ 

Ir.io C*m 

CR RfRfRfRR CRfcR ^<WlR tRiRRf 3R^§^fs«RR Rt5, vtfpi, fRfRRf R?R^RR WRJ RffRR CRtR R%R 
RRRlR RR RT <-flR° RlRl^PfR *t% fR^J^Rf^s RfRR^s RR, ^sfcR RTlR«ffRR CRfR <1W I ^JlfRRlR CRfR 
(Daniel cell) 4R# RJlRsffRR CRfR ®JlfRRm CRfR RTKRf® f RCRCR Cu|Cu 2+ (aq) Rl^l/Rf^R SffRR 
'®1% < iRfR « ^fJffRl® tRPTCR Zn|Zn 2+ (aq) Rf^/RPRR ^ffRR ^‘JRlR tRTR I v.s»^ w TffRRlR 
CRTIRR ^R CRRRRT RfRf I RTKRf© IrCRM RlRR RR1R R^S RRfR RPTCRffBR W% ^RfR ^RffRT RffR I 



SMliM 


wv -sircar ’gjfegf© %rcg fw?gs w feg* gfgegeSg w% ggeg ^gtegt ^ i gfggegg gge'tg gegj ^r^i^rr^t 
^gtgegg wgj fg%g fgesfgj (KC1) gg*t*tf U-*gff^g f^g ggggegg gggi ^gtegt gg i ggfg gfg 
^tegg gmegj ^ggm gfkg g??p ggrt ^g, \sf^eg fges^ wrgsrfwfgg fgT ggrt ^s**j?#sreg gkg i 

^DTegf® fgfggft : Zn (s) — » Zn 2+ (aq) + 2e 

ggtegf® fgfggrt : Cu 2+ (aq) + 2e ~ -> Cu (s) 


Zn(s) + Cu 2+ (aq) -» Zn 2+ (aq) + Cu (s) 

Mtg Zn ^jfegf® fge®r $eg<wH cws fgegffw (dissolution) ^eg ggeg Zn 2+ (aq) ^ngg %geg g%^s 
^g i ^ggfgegg ggg w Cu 2+ (aq) ^rrag ggtegf® cg^ teggdig s&t ggg gr«g Cu %geg ggteeff® 
wgf g^g i g^®geg>, wiegiw ^ggg geggfiH ^tegg gtgjeg ggtegte© e%^ gw<wjwg gwt ggg ggg i 
^eg ^sig fgeg ^ggfg gfUc^ g?g^F <wcgg ®iTfegt© egeg> ggfegte© ifeggoH ggfc^g ^eg i gegguH 
ggf? giwg fggjgggt? i ^gw ®ftggi <jgfgfg , gfg ’©jffggfg eggegg gfegg wgg gfeg £ggjf%g> gi^ gj^ 
gsgf gg, ^sfgeg gi^ ^g g&eg i <4g|g e«eg egg, gfegf^s fggjgagtg g>wg ggeg ? ^T^ts eggg fgfspgf 
e*feg «egg fgg 5 egeg 5 fw°g5 « g5gfg gesg ^g^gf #f ^eg ? fggwgt fwt ggg egg g>g 's gf^rg egg i 



ZnS0 4 ggg CuS0 4 ggg 

ftn-v.Js: gggi^tfg^ eggg i 

gg ggig gg?t egg>g ggg « aegtw%i'»t fgeg^gf g# i ^fggf egggfg eg, ®fjfegfe® Zn 2+ (aq) ^ngg ^®fg 
^eg ggeg gfg i ^ggfgtg 5 , ggfegfe® ggg egeg> Cu 2+ (aq) 'srfgg Cu fgeg eg wgf ^g i ^eg, wtcgt® gfeg 
Zn 2+ (aq) ^rfgegg ^rrfggg ^g 's ggfegf® gfeg Cu 2+ (aq) , ®rrgR7Tg gf5f% gg i ^nggf wffg eg, eggegf ^gfi? 
fgegg ^igg (ggfw^ gr gfgmi^) ^gg greg gr i ^g^ ^rrgg <gg# gfgfw^ ^fgegg 
^gf^tf% ^Nat ^sfg ^g gt i ^e^if^'s f^gs i ^sgR ^jfegf® gto Zn 2+ (aq) 'sngegg gg^gr gfggfg 
gtgf^fgj ^rfgegg (gmeg^ ®ngg) gegt®g ^eg i ^gjfge^, ggregr® gregg ggg eefeg^ Cu 2+ (aq) ^fgg Cu 







iiV 


jpmpt 


IXctm wsrt^s?ri3r wr hQhm (»MwU ^ rr) wt 44 ft w ^ iipti® «ttcar 

<Mh|4 RUM (Zn 2+ (aq)} , 4TWR *tlC3f RHIR|4 RlflW* (RWCTfc) Rlft^IR&W I slf5*Kf , ^ 

Hlwitfl ' 5 TC^rr *1*1 'ol ^arlil HI-9W ft&fll *lbW *1T I r ITl-M'5 i ^ TOW 'S'i|t*fJ 'Slip^'a 

*WtaFF {K + (aq» « t e tta[4 {Cl _ (aq)} RlilM* h&lMJ 4J1W15 'Q Rj|wtfc-*llOT 'sttiTCR* 

TOwr^R^^ri 

v. i i ctcts *fcr « mt^dTORTc#^ 

Kjl^ PPf (CN*h) <i[4 <mt*W >1 jI«T«|R' 9 C4R (fbli)— tr.io) I 2|t>f*l'0'»|C<l «lhfl| Kjl^ W“1M> SW *ttfa I 
«il»isl ''sf'^ shkiPw wit , 1)l a T'olft<p C4R *1 -ic^ wife I tijl^ wws shltif*W “ifow 
^tf^s ^ <m Wtt- C«l^t«W <m (Leclcmche cell) I CT*T 
RRRTf mms K«||!$ ^ncw, Slf^e qieflos, RltUll! shit's, qiblC’M 0*PHT shit's 4IOT 
<tmls 4fsf i ’ijhalR-v w>lws Riffi sjlt pw wuImI® e W *lfS^i wft^pitilt pi*t *fct 
C4R Wl fetd<u IR (electrolyte) ’5*T <£T^t?I ^ CTCTST *|5 r « <£TC® $w<r|}i SRRTjfe* 

tfrrt Rtil RlPlMI 4f?f I 





WHAiiW aflame « 
■ upts&yas Pl$ 


Mn0 2 -tsnr^®*! 


isft otto rjipti® mi tth afi> 

rr (t^i) ~ss\ jIW 

rr% (MnOj) « g*t iw ^ 4st i 

t^CSRj IR fePIW RJlWtfolR <m$5 (NH 4 C1) » to 
uptafevs (ZnCy RIB'S <Pt?J htf^f 'fer 41$ (paste) 43t 

I 31*® 4l$c^ ^*T toIs «t»ij *51? (starch) to) 4JT I 
i^RMsr fe/w t<p|tirt» ^ 1 ^ ' s tRK1pt 

mm *f* 3wt ^iph ^r i ■ j RWi® unwiiRw- 
'sl5,-'«(9|l^'s elSl «(l<wH<t« ^1^*1 W ^wl<i Tfli I 5l^ 

ctpr wnm w ?$, ^rpt r m c^psi fr®, ^ 'snwtf^5F-®t^-^fe®?r 

'stRa e f, *qg*R hiR ftw 'ftiJiwiRiilvi »l*i1 ^ « 1^5® cjMI^chmi ^ ow, 

hi® *IR i 


4191$ 4Jl(M1<b 
hw 


Ibifl-b'.io: Tgl^ CTh 


«H5RJT tw^T sric^i miw ^?r, Itfwfin «fRH-2Rlra N^l-Rerbh) wr 

^pi^t sRtc^r^^at^Uri ®®r ^ mi»is 'oultiltvs ^o*i9iiiws ®^31 *h « ^jlt'tltvs sftj 4 ta t^lH«i Ru> 

<rRi 


«IJItHI® R&SI : Zn(s) -> Zn 2+ (aq) + 2e 

: 2NH/(aq) + 2Mn0 2 (s) + 2e~ 2NH 3 (aq) + Mi^O^s) + 1^0(1) 


Zn (s) + 2NH4 + (aq) + 2MnO 2 (s) -> Zn 2+ (aq) + 2NH 3 (aq) + Mn 2 03(s) + H 2 O0) 




jPTRH 

'oulC'ilcvb ^ RerlR's ^RT 2fi> 5,C e 1 < W}*i 3 1 ®rtTr s T <PW I t^f^ 5 ^5fl?H <p|$Gilfl ^TlRl 
to I «R3to, >|j|w||ft«r-^1$-«|4||$b Wlcto $W<WH ate* ^Bf WlR^s 

^r i «ui«iAiii»i ^tbr »uwiR«r-^-«mftt'M wt?i e t ftto w >i*iwi w '*nar i *r$ 

«ijiwiro $M4JH ^jwito i 'srrsrm anft, srk R^jos^ 

^fll^R, 'S|^C®1 BWIW R'jTC adc*llef*l (TTto ^it C 5 !^ <PSG®R, RR»*ih^. nSSfi^s to 4^, 

^itc^cto 1.5 coi^ ^ofe<5, 1^5^ 9 H'eTft ^n?r i 

«ll»isl RtR RT, ISi^ *la '5ft^ ^tW <PW *Tt, '®f^T c i, f^j7 < !? , t% RRT *Tf I ^tBIsT ^TlM^Tt 

C»W OT*1, G<P*1 <5' S H ^ ? W Rct>3 S^fb (^S-b'.i) <pR I 


G j iG 5 n?i ^' t Tpnn 


WJ 


eric's ReflR's ^ ^T 

^w<w3*i ^ 

t^qs 'oult'il'to 









mfn 



lifWGPBn^ 



^ft & 




^Mr.i : <IJ<13jGSJ) ’ICsT C^1C°153 RR>J( 


f*WfRl Rg°i ^<pITj , ^l'o*i *3 ^<pITj *1^*1 Ujl^ rft Ro *l?iWl diesis $,c<w S'QWfi RRc*i 
OT*f I nWI*T! G<Ph'»lc<lS, G^CSTO Rj'SGSS sM*|R^ £t<ulR N^ks*! C^T^ITq sing's OTQTff <to *Tf I ^lerfU 
<psiR dGiil«rG*i ^Jl'ijJI'o^i <hN 3,1 G's ®fNt3 1 

V.i’^^WT'Q ^1?r Sfafa 

'Simt *lto<T «mR to CW- wft <7PT (dry cell), nliPFlR to (mercury 

battery) , C®i^-OTMBIW (lead-storage battery) 3 RRwN (lithium ion battery) ^jf5# I <*PTC 

*H « *fl^ '=rto^ Wto fraR I $to to f| OT, wft cm »to Wf (Zn) ^ 3 Mn0 2 
<|j<13t3 "^St ^ I ^R^lR C^tW Zn 3 »jRR>vS$ki 'o^lS.'s (Hg 2 0) <u<I 3R ^ I ^TKR Ri^-<?$tCaW^JlT>lR, 
to «n>i?n »imim ntota ^tssr <u<i^ w wfo, ^ ton (Pb) 3 tortn «wii$\b (Pbo 2 ) nat 
■^sR 1 ^toi ’nfBito (Co0 2 ) ^at 1 ^tft *n^ (heavy 

metal) I shl*ift<p *fW?T Rc<i&iN ■qil’ClRc's •qj«q^.'s iflW ^ift *Tl^ *Tl^ g<J1»1^i^ R<)l« (toxic) 
3 ^JhR ^tolSt (carcinogenic) R,C^1C<5 < lRfb's I 'sl3,C°1 nf&lR <!J<l^lG?ltq ^ PPC»T f^C»T >W 

















TOS wWs^sSlR « SlRs *\M v< l Sas'Sk's TOTS ll^w Re"tR%f « <Mt*i &c»i 

'°ilc j i l v tlRc'» Br®i«j gfl^t 'Q 5f*t*rs ww,fl apis shlfjR<p dc<H west I aretes 

sjfeiRw to?® sitoR* sstf stR « siRs tos sste&r «hmi*ij sR to ais^TOtess stst-Rws 
( food chain)- ^ siess s*cs i sjRiRs sSfr slat 'srtf& e HlRc® «r'uk*il SISJ stsS tow <wHki*is 
TOtsjfarsnpisr^fRTO start ^®aftsjRt1?ls sRi tTOTOlts^ sRw ts crot Rf S® m i 
sRj to mm sismR+ sii^its srsjes to?® si^ « si®s cR*f^s (recover) to 

»g>i<pta (cyclic order)- ai •I'^H "SlRR cl'oRtr® tosIs <wl c<ic« ’lies I aj?t <pc°i SRmH wit ■^Hja^l 
® ^^5flJ!l^T freest TOS | 

lr.i'5 R«J)S S»Wt Rl&fll 

TOst cscsR cs, Sj|*reiR* cTO cw- ®j|R*iis cTO, cm sjIBiRs ewear '•uiwl'b « <wicSl® 
®I^to ftfan ?s®**^«£®tes sd> sitoFw cro R$wi% Rss^ ?s i siR st 

aj*w»i RI3>iil5 '8^ stokiFW cs*lw slRs dw 'R'JWdSte^S itPuct ^TtsR® •val TO I *w«reM 

CTOt, BPR , bl e Tolf*i < p cvlw RiJsHfe £®%t <fc.«i c^kwt^jff W? ^i, TOSlRcs* at Sst*w CSTO 
Nlc^a ’"lIjRt® RtRt Rqj'vlfrs R^Pt (sjRlR) NW® SS I CS WtCT R*JJS"|1&<W TOTO TOt 'olwssln 
RRsit ■'ixnR's to TO, v ®1c < t* ®f^s Rcd^J <wls (electrolytic cell) sc*i I ®%s RcskJ wlw Rijvlfo 
SlTOftw iffcw ^St®f?l® TO I ®% <! . Redacts *ikk<jj SHIFTS (electroplating) OTTO, St^ tiRt-lhi 
TO, TOft sTTOl*W TOefr*TORTOi*$ftTOl 

b\i8 toww ftfoR^SUBT C# 1*1 

TtftyK ftesfor emm #r MiTOlR# cro^f ’streft, to ‘Otror cro srto% (ott- 

TO *tfTO6 CTO ^rolTOft Hero R^tro tw (jw- ^ffStR) to TOi 
Rcd*IJ CTO ^ TOt& (one-compartment) ^t ^ TOt^ (two-compartment) RPR» ^C® TO I 
■$ Stc+I^RR^ Rca^J CTOS' VsjlRtil*! crow ^ITOI Rear awR aw slwl&RftR 'ofee, 
RcS^J CTO OTTOt TOt l CTOS SCSJ R^k TOBT awR 
<Hl'4|4 CTO 'af^Wbt («UlWt'b) « ^tsR TO5W CTO 
(STO1®) -ajs^TOl ara TO R«ISJ Wf 
TOTOTO TOIS ^ TO^t '*t%TOl«l 'St^R kS, STOW 

sl^TO ' S| ^^ 1 °ij1c*i1'& « S'TlTO* ’St^TO 'TO i t WJtCSt® TOT 
TOI STOW TOS 'TOt® ttTOR 3TO (TOH) TO 
TOC< SRTO rn\ TOsRtW, STOW TOS WJtCTO CSW 
tess^r sk*t (RtoS) to to?t sTO ^itsRs ksi aretes 
Rcstsr cto «ijiwic® to R&sk ^R ^wsR*t cros 
'srsj Res astR® to witeSieEsr Rros RRro tot tow% 

5,t.«i^3jt,ifl & 1 R 1 I cRJts i 

S’lTO-i'S-lo'S 



Rar-b-.ii:'®R^%asi CTO i 




ipnirc 




'■UlWfb R&*ll : XT X + e 
■q»j|c.**||va RR»sl : M + + e~ — > M 

m ?TW liwm BT, C^tCT R'JJ'SSMIWjI WT C*T, oMf^® ^BR ^ST, I gaCT 

isafat's m^RIH ctMs vsic^w RetlRa ^s?n?r a^l'sto isaa 1$f% a*Bf ' a ulwl» ^t *wMl« aiat 
«il^» ^p® 'lies I wlUsHT '»%'*, Rtdsj wh ’slsws *ijl*i &I^R5R wk’ls'fl ^IsH-R^bM Rfoill * 1 "lll *1 
<wil ■'iw I Rtd«u c<pImis sl*s<,s smls Rest 'silwlo'il I 

zH^lisHw sRg 'sf^'s RedsHs C^H*T desM s*td ^ sl^ ' b i*ij ^i'ss dlfl-l C^Q?Jt ^csl, 

Rsi ^R44iw 'o%«, Resto i »ii*i«j mm ^ 

am croft afrtiic* tmdJtcafiK (electroplating) 

^ir^ri ft up* whim ftf^Row c*h«* wwx 
^s*r amda fti*R* caw <rr^s 

(extraction), R^lfo* tsflRH (^m m), 
ftH^MlU Tmrnf^f *fofe$ST ftt?m (analysis), 
amfffa *lRcim (re-cycling) « 

(purification) , 'I'itt^ sjsHMiHkH 

(pollutant management) ^=>j|R *?Tf ^ST I 
ISIVviMIms sjs^ 1 ® R*^R > ^*is v llR , *T wl-he 'oi^s RtdsH R'Ss i 

'sf«^ RcdsH wl-h sjs^Js *pcs mIai a*ais i5*ft wills amt otsstt i wl^ RtdsH c<pH*i sjs^Is 

TO *llftm fta«l1ft^ltl ftl5H^ TO R^ *Slt ^1?r I ^1$«}IW1 Ptmt »lWCTJ <P3t 

^ mltM- ftTlMlW 4&Q|}|CBM ft^ ftlR'* ^ST, ftft '^ilCHHOb ftRlWM RotlR'* TO *tiR ''BVl^ TO I 

wr c*iw §t*i«uH «biwNi to *jic<iim> aaiRy> TOfti*rarR'jJ < *.aiti Rijpmi >ii^iwj *ttf^ 
a% mtm *ro to (fSar-v.i^) i aShFtro Rcsftr cron ^wjct R% TOfa tot c^tm 

■R^a v lRm* i l 1^1% m TO, ewt HlRw '1 R»jH 

R%i 'sI^js R edoj cs>lw s^jw 'lRc - fT*r c f *lI3csH stI 
^RT I ©IsIcsfCs* GTl%f sc«s iJBIT j(wlwfl ' r lR*jH 

Rcd^‘1 c#*i*f mra (sensor) sjs^Is 

^at^r 1 

l&Hf %a^r C#*f»T 'TOliT to *re® 

Slt^ltBRT •IfiNfr CTilWl Wl (fS3T-b-.i«) I ■am^HT 
'=nwf?T ^MICTT ai®*lt <3 IS^T ^JtBTl® « 

awm ™ 1 ^nwr *m\ «s « ^jms 




^t- , a’lfiH-i’r-i o^r 






siPfcwa *tF©at ^naaa, ar aa%a amw frsft a*at aa i « <wk»«j 

aWtW 4a$t isfe a# (channel) *TOF I ^5H atEW cafBl «ialfl> ^o fa'jreHtrea fcaa (atMa) « 
^fclalw* <PC«1 iS^o ^retsftfla# ^t?T Rflto-Ftohf <ralii <iaiRc"l<) PlCiJ *lfoo | \s|^c«i Sfgf^o 

Hata-farot a*aia ^wfl> ata fror Smbt af% aifo toit- "sow « ^jwi^ ^a-fcapia 

^IW^I <4ata 31^o WhjMlW ^©%<5, Rcd<)J G<Plt<IS aW apHf aTOT Ci^la Ca, ^£<5, Rd<)J ca^ia 

’ikis ^raj ^^rtar ^©%<5, ftcslaj ijaa ^if^s i ^©1$ aa ta 5 ? *naat wift, ahaciwa as$ 1^f%^ s<k»is 
^< 5, faflaj «W1^ CWT- <2rfBa » I ^IJICTI® « 4Jll*HaM amtW tpfist al%© 
OTeat aa, ^itot ^asffr ^ ca*ia aca i alror, ^ia*t al%© a« tror capita *rcgjt fcaa to® 

v ©Rs < 5, 3atf^© TOT «l3lc r llcvtt $0$ «i< 5 p^o Ij^lW ^ erlRi's a?! I ' a Mjftc<P, <JCS( «|<|P<Fs IVlI^-taa 5 !*! <Pfllil 

atw ^lajpu ^wiobh wtroia to ^wafliwa ^?rrr fa% w aarifc w atria (screen) as$ 

'siaf^s jlc^lcew *lfon*t TOW ajPibcsq (digit) ateltaj 3TOt asta l ^ aJMta TOtt, 4 

ajaw <pw a&$a 2tc<picsff5 alsiaH t*f4a ^c'© ^a* ftft'iJ aaa^ TOia> i 

v.^ 

'©fif^r, atfta ^ afl» ai^iosm « ifl» ^rbr caftaa aaarj aiat af&© i atft akaa awiaA* 
R&al caatcat tot! i 

h 2 (g) + y 2 o 2 (g) -> h 2 o ( 1 ) + aw 

^ ^ Rl^malceri « ^ ^ 'oifaoew Ika ^ ^ ‘ p tTf^T a?T I , '»kc*l *flf^?T '»1«C 5 f R v lH'o 
Rftaia ^oi»ic«H « «W>f ^ttt anr i 

2H 2 0 (1) -> 2H, (g) + 0 2 (g) 

^ R&^lfD (spontaneous) aa, R&iilfU TOlt^s wla war *f% fro» aa l 

aWlaR^ c^tw (electrochemical cell) "smow *nftw «tet anr l 9 ft% frotrota arcj CT 
sihi*iR^» cw "to^s a?r, shi^R^oiw ai^a «uiciiv8 « asronw wt a?r i 
*nw sHf&iiow (Pt) *fi^ 'oi.iic'ib « ^5115^ Rwca ajaw wt aa i j ii ff if<p5Q<p alar ' 5 rfta 
,9 ftf^a asca snf^Pf ^rTOdw « asjtcatcsa ataiw siaifa^ < wc°i Phc^k® R&?ii 

aa i 

ft&at : 2H 2 0 (1) -> 0 2 (g) + 4H + (aq) + Ae~ 

asron^l^at : 4 H + (aq) + 4e“^2H 2 (g) 

2H 2 0 (]) — > 2H 2(g) + 0 2(g) 


^it» 5 *nfar ^ wif^© tot «iftioBH «bpt, ^aijit«H ^naa (dflJa) « ^waifiH fraft w i «hjRw, 
< pjIc , <iic'!j sj$oj3i(.«M ^naa Refill'© tot aRcsjIw"! ’ijpf aa i 3^©‘ p f^ ) ^roriw aj^osicefi 
^naa gac*ia w froi « ^wadi'i ^otw atajw asrortw c^uar i ca, ftftaia ^Na^§as 



“iPicwi epic.*! I at aJ?T aa *Tf I 'ahw mPre ’JftgaHS aaT Rea R^s HRalR'ota 

a»M I 



w\%m c$mi ^ 

wiI®*iiH «plal5,cwi ®t^l*i gaHw (brine) at*i 1 calffeala wpiai^a gaHta* RcshH •vw 
m^S <3FlH=T W $aag W I attojaTO <3Flf^T ^TOFT* W *1^ atto tolaa 
^n <£scww ^tau atto taif%4i*i t*to&b gaa tota Rmmi a*T ^a, cma^a *nto a§a 

aRalcH *i<iH ait<p l 'sR>«, Ricda'l TOla ®r*u <HI*ilR 'sulwl'a e ^JfWl'5 •wit'® aide's \^R«i volt's Rtj^ 
aata; went ^ i tSupu ct, wllSsI*! espial^® gaca I^T^^Ic^a *pc*i i ajtcat® « anWfc® RR>«I 
arfan <m^ atR toe toai ewi witSiiiii c#m^cw) gaca R^ai *. mm wil^ia 
oratoa to aito wt-toaa art? i aaaSft® <®mt 4 tosr toifl® wra am i to^ 
' a ult*il'» *Q aylcaitva toBv sj*d*T TO-RTO Wm «ilwl6*il <mI ^c*il I 


«WHHb Rffril l : 2C1 (aq) — > Cl 2 (g) + 2e 

Ri&l l : 2H 2 0 (1) + 2e~ -> H 2 (g) + OH - (aq) 


21^0 ^ + 2C1 (aq) -> H 2 (g) + Cl2(g)+ 20IT (aq) 


atfta tom gata* w to toa atona w cro 

*ihfti 5 Ri<p tfrfSi® swta m ^sr, ts 4 c*pcifl em^t amt amst 
acsati am cailfcadv e#Mi^obii gata$ato c>iif%iii»i tot (Na + ) 
e espial's m*T (CO toa afNtow TO TO I Rgja aall^w toot 
TOTO Grtai^® Tot arlR® m c^lfta TO e tmijg fcsft a?r i 
^sRito, amn® at % toR® m {feohifa to (oio e 
^totwa am al?ta® aa i a^saw, TOatra fcaag toaflH «icaa 
atajea amtt® c*Na e arotr® affto toma ®rj acTO% 
^caaiGwa aaaaia w i amte® §aa^ oir 'atm gaca tato 

caifeata tot (Na + ) "Ptto m gaca catena (NaOH) 



Iwr-v.ie: catena qpiait® 
ga 5 ®ia®f^%aaa 



aaiaa 




torca aitas i <?nfeara cssiaft® gaatas %rc-toaa asaw cssifta « 

(TTtfMta 4ftfe4|ftb $*t-W|s© WH (bi-product) %»IM amt ala I 


ajlwa atW 


tr.itr RctlaC# ^’Itf^O <qj<q$Js 

^<s, toacaa atatw «ii4l34 erne* m, caaa- wil^iiw , 'an^fiftato , ^©ffl, wr, cm, to 

tom asat ^a i 'atsto to <*pta an§a wt^ i wtsta tofto w »ftwwft 
i aim, talas©, ca®m, am am-afe, ct^, aiaam, fam, afia)«r, airofa, asmamt, 
I’M st^ ftoto <mt W Rmmi a*at ala to ^lai^te <mta ama, t 3 ^ ^ « ataatft 
am aa$ Rmw '>wi^'o i atFlfeuamca tni'© <mia afsiat'© <u<q^© ^a i mt tot t^ofa fa'jjf'©^ m 
a^r aia^s aa i m toraat^ wta asiaw mna mr aiffifajamw caft aan^s i «uiflfSiRaia *n^ 
w amr wia tot ftato amia asat aa i ^ at^t-at^t mna mr ata^o ^rffc-atto 



atfifajamta twdji«ififc-<4a atatw <mia mr ais§a toa ana wt « ajMwPiaw-«aa afibicam 
am caeat aa i <^© <mta *?nto 4! it?r i ^cacSKsrfrK-'na akicaj <mwt ais§a s&aa mr ais§a am 

to m a^a aa i w»i <mwt ais§a $aa vjuah ais§a am to fa% w «ito% 
t'ola asat aa i cam- aaia t'©!^ 'aiawicsa s&aa cahia am fata 'aiawicsa S®^ asat an i 

atfta ssf^s, Rcdncaa arnica ^ <; a^ aitosicew ana ^aiaia « aRimahna ^taift i aJto!aiG«t r i<.<p cai^iw 
atommjaenton alto's sota^asfani aftesnsm ana a'oah anwia ^gena cam a<ma ^twt 
i fiaifa i a^ga *nto so% toaw <mfaa ana aififatamca ^lai^m tow ajaaia asat aa 
^fa^anaaiaia^^imtatow catf®aia'^§^i^^ia a^a aja^ta ^at ^ i 


Kib Rfriil 

ataiafaas fa^ata c^m cacaft ca, aaafls^f a%^aa tmjja mta-aata at mtidPisr 
atatca aiatafaa* ma af^© ^a i fa^fgantaa caacat afaa^a ^a at, caacat a^a aaai^a a^a ^a 

at, a?R aaata^prt a^af^o^t at^ocaa ^caa^aa alaa^aa atatw ^ca cata a^a <pca i 4Ea*sa 

catfeam canatt® (NaCl) « atft (h 2 0) cata akaa c#^ Rcatni a?a i «3ana ^snaat ^ toa 
aaiaa R&ai a“ic^ ®rha caatw ^caa^aa Raal^ ^at^n© , ^atia RQ»aia <pca a^§a dfftaa 
^^a i 

«iiaai '©fif^r, '^Rcsaiwa aj'©1'©, ^tar m calcaa faSI^aia ^’aa^aa calla^ asat alat at^o i a sc ft^tjc®Tt ajat- 
caffia « 1^5a i a^ calaa^ tola aa^ atwa aiaaiaRas ^t?an 83-^a caH ^©traa t^%am 
^©8>^vovoica cou s faSQsalca ata 6 ^ ^a i (n^tca a^ faisfoaia <m s faSQsala Ma 

^sata aaa a^a afaaw *t% «iiwiasaFn tow fa#© ^a i faaafka* (^ftorst (radioactivity) aw i 
caaa- catwtfaam-210 (Po) c®ss f^at-206 (Pb) « t^afaaia-238 (U) cm, 

wtfaata-234 ^a i a^stas croft ^aiaan asat (f^-aansias f^Piaia-4) ^a i mia 



imfiH 


(iR*car ^ to RttfihiWfl w ’lira, pph wnaim (15 ftfan °c) ^ 
•hwhi ftsfoiito ^ra R®i>iii>i mu w i ?stf$ wo 

^*RraiT ^d» tm\ ®fcra ^mrar ra, t^t^srm 19 ffcfam cso& rafl> raft> 

R5I3»iil»i 311, Tlira 1 RSIshila fimw (nuclear fission) W^f I ^R13T rafi» rafi> PiSPhim 
R? PiSIsto We £®itl *ltra l wp PiSfsNIs (nuclear fusion) Rfoalwn 

w»6tl^^'*i wit l*l®fiteii*i fiPH R&si 1 CTtrar c$lc*w <®«r|3<«i®tsi w ^c®! 4iu?iwi i xiPi wtrar 
wafted rato (stb-if^Ji*H^ f^r -m *mn® m ^r, ®twr w«ttei 1 ratrasr Mteiwfe cm ^nw 
mw '^C'l*? RSIsteiW ^ra 1 ra*R- 5>5wf*mN— 235 w S'Hl^Wjj PISS'! wra 

%FRO*ita wr 30fcRI%3 ratrasr^wi ^ ftf&iiii gwr 90 (Sr-90) « (bph- 143 
(Xe-143) ft# W e Si$-|RmWj( PiSSi ^ I RSlji " S ^T TOST $ScsPifih-235 
'Ursnt Rt C^Hf5nErtsr-90 (Sr-90) « C^H -143 (Xe-143) ^ws W 'Sl^tstra ^ •BWH e 
fcaft^sn wiwi ( 3 ^ PiSjji unt v ta*Jl < JcT ia ihl's <wc«i ^ rafi> ■•1*1*1 e Tjffr PiSjjwsi 

^Pfc^sn israiraftww ’ s otir RisPteiid R&ui w® ’lira 1 , qwH * 1 % R&ato >11*001 wc® raft ’RRt^ 

Wfa W5T *SPIt^ TSRft® 3HW I <3ras P)®f&Jl4 Pt^*r Rf&tlT (chain reaction) WT I 4®lra 

R&iiiii ^55 fitted $53 *fiNt*r *t%« Ws w 1 wir 

Rftal I <3^ PTf! ^,SwRsiN- 235 PiSPtala PH*i RR>ala »ilajt*i 2.0 x 10 13 *3®T ""t^ ^ca I 



l&ar-V'.ifc: R®R*ilii U-235 fi®R*il*i <*Rsft ll t%^ Pi®5^ w c®c® 

’ol^c'i "^It C*t*T ra, Pi5Q>aisi R&iila 'srf*ora ®w H(3 *iH al^liip^ v til^ <u<K,lcsn <pcs jJis Hli 5vls| ^*sl 
mt I aRl?r 'ai Inal PiSfil'alfl R13>al « ahlaPia* R13*ala HRra '31*0 *ii-s*TE ^fHlf&ar I 
*3^ cm ’dm cnieira 891000 ^ mv\ m 1 cth tSraPmm-235 RfifeuM 

1WRR^^<IWra^*tt^^®1SWlf^ ,, l%C , 1C® (2.0 x 10 13 - 5 - 891000) - 2.2 x 10 7 

rarn’tom «iim c?n?tc® ?ra 1 

mw: 2.2 x 10 7 cm %«m ’tjtms R% w 1 w fira«m c*it®it*r # •fimit ^t%- 
, ®it-'o(flt5'»S^^ra®T j f|5iRwi 







inaw^'v%'ww^t«^nn^st^iai 

Wwg on *1rt vtMfo* (nuclear reactor) 

Arm ftf&mr ’iftw toto fcnm 
^rkii $wa nwfrw ^twa Rnj)w* cti& Mftyita 
20% %rc 11^ oft* «n$ vor «fevi 
'wwilfo* i^ps ftfcaw to 'anifrw 

to ^iftra l^3F w as i 

aawa »toj 

’aaftw cafc «flf5w $ a t^w bji w i 
•twnift* ^Jfca ’WJctj 1^?*. 4#r ’fijfft to« <aa 

1 ?^t ’tfatar* i l^iH l^tHJ fcnjf wfwt CTtwt ^tstw tfwrfoa , <csf nw *rta f 
cwB^Fan 19 K® ^tiw ^ ififcana ^rj sjwmfv ■ff^asri »topt« 9 •tRreflfa? ^fjE® ^ 
aift^pro *tfrprc»ft to ^ -50s «itQii 3fl*afo*TO uwtwa ^gf^i **auMfo4 '&* 

«P i u»»i i ^«yrwi ^HKna to ^ ^if3|c« ovr/tv) ■f^Pw "ihrcMft* ojfcfl vtaw* aa 
TOl^w carrot «ifiJwi iffy* «rcp i 

br.*o *M 4 Jjtyqv *« * '♦IC’K (Wt«): 

5JW*ll3?RlPw25Pl'ftTOMlft , ita ^^JWjPfc*"W*W *i^fl 1.2«3 ^te l ^jWfi 
Tj 5 ^ltf^ww ^mw^h -1 < (wHPtaw ^or ^*dl» 

^HfH ^TK*tfl *fC3 5J« ftu '®T*WWS ^8 I «i»TWI '<Fl-2 a "aiM-3 -^nWPJOTW 
(N^COj) « WtBf OlW (NallCOj) CSM ’’W I ^JW 2fo* 8PT ^t »T* “JPk** 3PTt Oltt TO 

^ ’U to qftif&a 1 tfe e v fi J ^ «!■* i <«FMflP -2 W» wPl Pftvv ’w i 


~m 


nF%r<#^ 



i 





2 





3 






TO*# q TOfl Wnw «fln 


* to 4 ! (i) aPi* <wja ^T ^ 'iHwh^ta 7IW <iwjfl W ewe 

*HQT, 1=0 ^ TO WJ "JWI^ CW ^3J I^P® ^ a (p) CTOlfof&T 

*t^1« ^ v*\ *tRd c<^ «» i 



It^-b-.i^; TOHftai ^ TJWW t^. 
%nr*H i yTC*W naSU^ (Lorraine, 

France) ^hrtta nPrt i 














i. v l9<RC*1fl C-^ht.'lS S^ISf ffej% W v lI?hlU W SPFla? 
<flw ^f. ^ 


n.l^T 





&*leM IBWW «llwlw ^ B © ^ SlC!|fl S'Bfl Tfl'S : 
WtHt-ro zlfoilfi Serb #t? PlftRf- 

o. 3Hws Ipwi— 
i. Ni , *Hj£!t*‘a ^ 


’’MicaW <mI 


ii. Fe ®IJlW|vb < p|«t < ks 

iii* $c«wjj£*w 

Rtfts wHlU j i(S < p? 
is ii 


*f. ii « iii 


*t. i « iii 

8. Rwfl wHft «rl#i < p fi.ww ^CJT- 

^.ZnTf* 

n.^T'sr® 


i, ii « iii 

t. Mn0 2 
^.NH 4 + 






i. tfeSilftillil + 0 2 — ► C0 2 + H 2 0 + *t% 

ii. 238 U + qTl 1 — ► 56 Ba + 36 Kr + Bgia 1 + 

iii. Zn + C 11 CI 2 — >. ZnCl 2 + Cu + Hli 


*t. SHww w*h ’Iii!? »hl(.*i*i <plc« smls "ral «iki f I 

ewj S'lcsw RQ^ants $ 9 lwlf?l®T I 



■?. v lRHl?l ? 

qPittROiw ■hRw R«hj v iGM5) ^ir^r v ^wir^s 1 
*t. S’lws i<pIm R&*ii 1*w 1 

WfhwaWlfr* R&illil ^sf^sfflCTjT sJtuMliTSRl I 



4^1®- »iwv*| 

wils ck*iI S v lc^ s i|{| Kyi Is dm 50fi> Talk's *tll'¥/' a il5i''l li PT/c*il a ilK ^DtPIPliT sjfiilRs ^Pi's 

c s P*ttwt *1t*r Pte4 PpiI < psl i ojsrlcnlfl RkI® rflat 's *lc^ c*ilw*i 4«& i ijjgls 
'irnHf «fRoa <p»i®i I 4*1 OltlfiRIC^ *14*^3, I HlR 4 p® KJlblR CSC® R^t® S V I'9S‘1 cashes 
4ag dR<p i wlum ^cs cM Rciius, ^it i 

aitUtfor flif 35 v ^staj cssca Tjt cF"qtca m 

4ft ® (H 2 SO 4 ), ftrct (pi®; Pb) 

Pl®-®lt-^lt® (Pb02) «Ulfl ajfelRfl « 
sttPwr 'e'W ®M ftpr »i1®iR* 5R4 tsrfSps RcjiIRts ^f*r 
SO 3 

S 02 4vi^ 1 ^ ^jcm ft3«r ^sm ?m 

'“i^'HI ^R> w 1 uifts^Pts ^R> OT^tt 

I PI® ® PI® CTt*f ^sja RkI® *M1^| «HR 

TStSt ® CSSCjW Wt'S 

tR>k*s 1 

w ftaw*r ^wtr wro w -snPN ^tc§ 1997-2001 ?m ajfiJiRa 97 % 

pi® toipbi wnPr ^wWeR4 4 * 1 ® h 2 so 4 ^ snPfi^ ’pwiOiiw* ^ar w^i w 

4ft® 4ca ■*ia*t 4 bi 1 

4$TOtOTf *ttfr ClM 'SllUfll- 



(i) ^ir.wowflr £flft®j4iWi-ww*iisRi 
W 10®» ittrtflwh w etc? ^s, w « •vWw 

■Into *iw*KSRI 

(a) ’TUfV e ^KnH'Slfl *Mdta KrfKJ ■Wt's *tRrq | 

(8) KWrf Kllrffl «*BTKS'S Kltifl iWIK 4^HI KflW KBR 1 

(ff) *Mc 4 s «*WK 3 T « 'tlflwSfa hmh KlftK 

RBRI 

(k) pH -i3B •ffirtf RJF01 RRTC I 

(<l) pH -’fRWlc v l«i ^^JTOt ws I 

(k) KflMPW «1*PfNJ fl'Ha 'SfB-W Wild Ky MH 4 s flC« 

ism 

(k) <qPw ^(®fl fUM, Kl%K8 RvflU <w l at (MtK flKlfl 
■SiWjl Sflta Kw I 
(lo) 4JHJ1 < mvo ’itan I 

(JJ) ^sal iiHjI *wi» I 
( 14 J tolltft 4 J 48 IUI -nRKI* 1 »i 5 S( 1 M TOKRI 
(la) tolKft KJtomEfl KlWK Kft ^WJt KBWKBRI 


(ib) *frPi i^cKa « ••(SnwCTfl isto^^ii rbr i 
(Iff) RlP Kt-M Kpi« in* $CM J MP* RBR I 

(l k) pH ■iBnle'lfl »iHim ^wfl/ ulMS/i-Tlto "flli* siyRt Mil 
•Mt» KSR I 

(ll) and* pH *ih Pi 4 « KOJ'Rt Pitnh'Rt ^fefialJih 

KJKKjfl K 3 C^lrid (' 3 l%®,'Kta) W 8 

■kutk 1 

(lb-) 1 jnH*l!» Rift s)n«)w KH I 

(Ik) >sprk ^SlWfl J i“lc4 •Itb'B'I'Bli Hfik* Pl4 ^ 

niwww nw»n m» *IBR I 

(^o) -qf<Rl^ •Wrfff' 8 RaK 3 '« ’flwis Jfsfq iSl’flfl nhfw wrtlpo 
Kwi 

<^l) KJ « KHKrilB *lftf ■WSjUlfl tKM »MIW *J^-*w4sP(»IK 
■flM-HI *IV KflW *IBK I 






i®o 


?pmpT 


<Pfc?re? «i1^9« ^ttaslsr wr ^twt cwhta ’■IhHPlt'® ^t^jl 'sca«^ ^ 

<*lPlCW WliM «l ^ I 

fl-rflls 

OTW'tPU 

i. M-’iSpPt, cBMrtrti niftcm 

hwsw *im 'siPi^i w i 

viMft #Icta «hjHj <f^ 0 M ’iW ftlPlsi i 

?^T uiPicvs* '3T9* > K *H'9 I CT*H, ^1^5 livM»|Cfll p^^f^spit 

mPi®) , c'5'^c«i iJtsnJIltfc diPi®, ftCT*mi <sjPi\&) I qPi\s>’jt«il , o(IhsI ^Tl^, flljjlij swjs ■vRi l 

ffl *]<i»it«ils ^t*f ^ I Wl>lM ’HQ’llC^ J itaki <pw I , 5flPT I Rj&lR'i-'ft- ^ ®1%f 

crtw Gjt?t ytaw wm to i c&m ytrofts ots m *H»iw»Rl* 4ft® to i <w 

^91^ «IB^ *iot yfiHw* w ^hij* i •n^iPr'Q «w*a*m^p*'wi 

CT^ , «itwjc*ttn«ii'&tste 4ft® ^*1*^ ’*i«w»i*i ®T *lGte]s to b*iw i 





■uhU69w ^ ^w*pnt *racro 4ft® to i 4*flPiT tot : >. ^cgtta#^ 4ft® (HCl), *. 
4ft® (h 2 so 4 ) **e. 4ft® (hno 3 ) i 

^mjlwi GFfilft® ’tilths TOt *l$,m)lwp||fl<p 4ft® l ft 1 ^ ^&mjlts»lRh> 4ft®, '*ihR*'Bfih» 4ft® 
® 'hUB* 4ft® wi i % 4ftro ^piht *iRto *«R $yfti® to i '*uhuMIob 
• llftc'e 4t 4jlft®»lc«ita JR't ^>ca <imls ^aT^jr I 


viCTft qjMuflffiiw erot diftiw 
^1*T ftff® CW5t «« *1t I 








bub 


•uhwiURt'o uiPicv»<i shiaFto *lfW*t: 

f3H5Hi>i i #ft: ^ 4 >!^icjmR 4 tqpfc® cm *rm « % I^tr 4 m ^cu •Hrcro*t to i 

44$.'B|M ®T^ -»lhR>5I«4 ^145 <3 ll$Gj<P ^15^5 ’lltalfDTO I TOlTO I^RT W®lTOf TO I 



VS. Rfolll : 

4. i<WH» tU^lUfiM 3-i 
*1. 44 "grot ^*41* (PWW TO) 

c*tMto I 

*t. <^®r® 41$ i 

4t?lsH « TOBMS^toQ -M"l^ TO I 

«. 44§,'»lc<l « «il$Gj<p v tH’»)*iri5 TO I 

~ 5 . 4®li4«1 ftcbi] TO 5 TO I 


^ lataa ?m «n^ k « 

^TOft »ul<q csUlSc's 4OT3 ’liil’H 
<psw ■Tt I 



ftar s».* : iim 4tfwtGd 
4W tiiPicvb^ RQ»iil 


8. ^I'®s 4l^CH.1>JI »llc4 R13>ill: 

4. 4413 uJ^HjSm lg Mlftbilto 4l^CllJ •Tt'S I 

*1. 41® 3-5cm 3 ^^1^1441154 4ft® <?mt TO I 

*t. Bwis 'Ul?J <)a^T6«rl^ *1jl>»it4 ijc*is ■’lifts "5W7 Piw t>h*il TO I 

*T. 44l v®lc^ ^'’iHRpSI^^* 4pi\s» 'Q *il^G5<p viif^iw TO l 

$. <P°l1<P°1 ^J4 1^144 TO I 


ff. *||>8^ ^Uijlwi 4l^C*1C.Wl "*llc.*4 4 Pit'S* Rfo*l : 

4. 44fi> lg Cali's*!*) 4l*c*ib »fl'Q i 

i£)^o 3 -5cm 3 ®T^ ^C5aiC4l^4 4pfl5 CTfflTO I 
*t. 4 7 R*l*5Wl* lt>t4* *1Jl?I 4jl J it4 v llP* TOjftCT'bhil TO I 

^f. 44^olt<i ^ ^hPpSEl** 4Prs « t&GH* 4Pro& to i 

i S>. Rt&* ^.C4 to i 


^j. 41^?T ^J$,8j*il$c'&* ^flBf qPicw* 

■4. 44f& tG^fi&W 3- 
*t. 4tfs lg ajJMMPhlft 4ftfe4||$\b CTWTO I 

*t. 30 filftli *um to i 

■*!. f^HfDc4 C4*l fro ^1$T w ’its l 

44R'oics ^ ^hfoSIito <iiPivs> « »il5.Ga-<p 4 Pi«j 4 lft4tf&TO I 

"5. <P®ll<P°1 fttOfl 3.C4 PiRs^to i 









(£j^ti>->5tD®w 3-f 


*r. ^ l g^Hsi(ii)^w^<?w^i 

*f. t^to^%F30i^»iJR^sri 

GJW'to iHsI R09 fft'e I 

t8. (ij^'slw 5 T^*iI*i^S 15'9 mPi® ® il^GS* spit's 
■&. *MHW Pi CM PlPH^^f I 

V. ^ejpltwi Pn^HfiH&wt : 

^ R^lCiW *1(3*1 1*1 Wf ^ Al^CftltiPlP^ 

i^^rte i 

**(. fasia^jttrwwfr^sr 
*T. ^jltilSa ^ikiwj Ri^js dslR.’w "^sr i 
*mi*w Ptcm PiPh«t w i 



Ifeir&.ia : ii|p» aaoHa HRlalRwIa HlStal 


*i^il 




♦rtwr 


1. 




A. 





<miKmi RtsNM 

T. *i&a al^a *iM R&al: 

Sll*lUp4> "Pita 4j$ml(BrH4 t*lGRT AeST 

*\\(A Rfoillil Wt « 4ft(lhlC*H W I 

^+ 5 ^ 43^5 ► + ^EgfTieH 

CT5R, 'HJMwPwN 

« ^ Acs 5ftc« ftfrara 4taifeiw*i 1 

ilTC® 3*rtf*fa ^ t£|PlOb Al^CftiCSH $*iP*F5 1 

Mg(s) + 2HCI(aq) ► MgCI 2 (aq) + H 2 (g) 

Mg(s) + H 2 S0 4 (aq) ► MgS0 4 (aq) + H 2 (g) 

Mg(s) + 2HN0 3 (aq) ► MgfNO^aq) + H 2 (g) 

<S($ R(^l*lC*l1C<f1^W' s ll*lP<l i >151^*1*1 fowl swt <Wl *ll*l I 


*n^r ^Q > a'®l Piftet 

*n 


•foiSRlN 

K 

A 

CTilfcllftI 

Na 

A 

-wfoPlflh 

Ca 


HJMWPllltil 

Mg 


'"uI^RRaN 

A1 


f®FW 

Zn 




wi 


Fe 



Pb 


^lohlow 

H 


^*ira 

Cu " 


Pwto 

Ag 













Mg(s) + 2H + (aq) ► Mg 2+ (aq) + H 2 (g) 



W>MJ V HJ R>C*i s tl?T 'Q iPf ' 

‘flPlG'SJl *Tt f^¥ ^ 'Q ^ r ll$,Gj < P 

R>S)'s|j] ^ J t^ c t ^PlCVsS I 

w 4 <r *n^ w i 


I 

^PlG^S RIshiI I 


2HN0 3 


■► 2N0 + H 2 0 + 3[0] 

^ffN 


2HN0 3 

► 2N0 2 + H 2 0 + [0] 

% 


h 2 so 4 

► H 2 0 + S0 2 + [0] 

% 



Rftniii wiMfi ^i%br vn* ^t ^csjicaH wm ^#?r «rt^BP wif^s w *rt^ «mi^ 
w i m? «wiftv» *iw flfaqr ^sr wt « <rift ^sr i ^*ibbt wisrt ft&ar «aw, 

t£l1%'5‘ 2l*PH R&ill BlM <K*I »|“j^ RQ>ill Sflsffi ^Sft ^ I 
I)|\8<q <pI^G«1g1>*I RQ>«||: 

i£rf$H5 ^l^wcwi ' 3 TlC5f R&fllil *1JPT ^BI I 

Km <p|^c*i'i5 + ^ ‘flPl® ► ®R*t + *flft + <$>|^«i-T5l^-wi'si||$v!j 

CTiffemsr 4i^wU ^t ^%r g^t) k% A®** ?m Rftiiw <p^-wtt-'*i«ii^ siTtcro &?fy 

<K*I i 


Na 2 C0 3 (s ^t aq) + 2HCI(aq) ► 2 NaCI(aq) + H 2 0(l) + C0 2 (g) 

Na2C0 3 (s ^t aq) + H 2 S0 4 (aq) ► Na 2 S0 4 (aq) + H 2 0(l) + C0 2 (g) 

Na2C0 3 (s aq) + 2HN0 3 (aq) ► 2NaN0 3 (aq) + H 2 0(l) + C0 2 (g) 

i£)^ >l51<PJl e t^C»llC<P PlGb*l ^flnf^S mtQ Sf^H "TOG'S HlflW I 

C0 3 2 (aq) + 2H + (aq) ► H 2 0(l) + C0 2 (g) 

^rmm 4 jmPhiw 4tfwU ^ 4ft® « ^'hiSUH* 4ftt®a *n&«r ^&at ^bt <wMftM 

wt « *1jm toffy ^BT I ^ »lMRp®fi4 4ftt®«l *!W Rl&llil ^Jl®rf^f ^tfwcfcsl 

5 v l^'sc <i n «i4j^)$r <pjhPi*ih ^hwciJ*! «il'>'ss e t'^ft> Rfo*il C*fa < t^3 ^ ^rf i 

CaC0 3 (s) + 2HCI(aq) ► CaCI 2 (aq) + H 2 0(l) + C0 2 (g) 

CaC0 3 (s) + 2HN0 3 (aq) ► Ca(N0 3 ) 2 (aq) + H 2 0(l) + C0 2 (g) 


^r*n?r i 



1=> 1=> A 




i\58 


CaC0 3 (s) + 2H + (aq) 


Ca + (aq) + H 2 0(l) + C0 2 (g) 


*1. til's <| ^csjlceri ^IICM RQ»$||: 

til's <1 ^ ► *R*f + *ttft + 

(tpftsr i sr% eh*d ^ Tnw fifomi <pi^-^it-^T3rt « uipbt 


NaHC0 3 (s aq) + HCI(aq) ► NaCI(aq) + H 2 0(l) + C0 2 (g) 

2NaHC0 3 (s ^1 aq) + H 2 S0 4 (aq) > Na 2 S0 4 (aq) + 2H 2 0(I) + 2C0 2 (g) 

NaHC0 3 (s aq) + HN0 3 (aq) ► NaN0 3 (aq) + H 2 0(l) + C0 2 (g) 

^ J l51<PS e f^C ff llC < P PlC&fl '°l|jlI*i < P J l51<Pfl e f "WfS'f'S swn <MC'S V I|$IC<1 I 


HC0 3 (aq) + H + (aq) ► H 2 0(l) + C0 2 (g) 

ai^i^ « «nii^ ^rr i 4^ « Ri^tiiii wt as i 4 Rftiim 

'q (S'ocufi (?rm •'tm i 4 Rte^iw> f^st ^rt as i 

+ sms aR^R^ ► wi + *ttft 

+ sms v =>T3*i i^vts ► ^ss + *ttft 



<aPit®3i^w»ijMwPnii»i aR^Rom Rf^iiiii iijMwPmw cspisR^ « *nft asi 


2HCI(aq) + Mg(OH) 2 (s) 


H 2 S0 4 (aq) + CuO(s) 


— ► MgCI 2 (aq) + 2H z O(l) 

(II) «wiRi\w R&sis (ii) smwG « as i 
► CuS0 4 (aq) + H 2 0(l) 


*l^'lRG|* ‘ilPlt.'SJl <Pjl a lPli(l»l «|9|Rt'!»<l R&*ll*l S»jhPl«lN iRcjjiJ 'S *ttft AS I 
2HN0 3 (aq) + CaO(s) ► Ca(N0 3 ) 2 (aq) + H 2 0(l) 


w ^ ^sf&A sI^IaI i Mfafi>w*uis w^s^^43^^A‘ 9 iftsiftMis‘#’¥ts>sffs sis i 

T>. flMflPW Sttf v HplSI '^fr < Pl: 

Mft 4 s*r® cs c^cta^ois ?ia§ ^ r%r 5^*1 1 sifts 'o^sPsfoc's ^fis csM c^h stf 

SP^S ASCS? 


'si'ilg ^RCa^ ^Pigvjs Q^lws t^SS ' 1 5^ s *?ls ftfcfft CSSIS ^P*f ‘^I'Q I CAStfs o Its ? g<pIg«iI SfSA^sA 





bva<? 

*rt i v iRH's*i *rt ^sm ^ s iw c t ^Pic^ I^^icn g<pIg*ii ^.Rc^icef^ i!5 n?r 5 T c*i5 i ^t?r y^c't 

j il$Gi < p ^Rosjlcw 1!5 n?r 5 T Ci?i i ^nn^N 5 ^ c t <JC=1 1 y^c't ^.l^csjjicer'i 1!5 n?r 5 T ^Pig'&a 
t#l¥r^ ¥ si¥fa w i 'smifi'o ^ i 

<fltW3 'et^lfi ij-«qc c t 'sflVpRs «iI«iR'8 ^ I 

->11515 <p + *llf^ * ->iI515 < p 4f^5(aq) 

^fltfih 5 ifl1^&(aq) ► H + (aq) + »ll5djB 1 ®n?M(aq) 

grot ^i5^®r <asi<#& *m 'sirafas ^ « ^fcagusH fcvig ^jn 

HCI(g) + *tlft ► HCI(aq) 

HCI(aq) ► H + (aq) + Cl'(aq) 

l^r «arf5|® « hi 5GK <#1^ ¥ffa wi *wtf i ^ ^ «iwR 4 ^rcwfcr » i «iiiiR\o 

^ ai$g!j|»m «ii?r $*tf^ c^^rt^r >im1W3<p « «n5Q3<> frflfcjjjb* 

*T*f 2|¥fa <PW «Tt I Iflcisc-'P v 1lf^G'o g%§Jo ^t ^I^G^lG'ST'l «l|iH <PGJ1 iflW. ^PlG'&Jl ^f*|<5j^b-9 

*T*f <K<q I i*l5 ^RGiaGefl 'SfRH ^NjnK ^G®T f^F, *lRw*1 <K?1 I 

H 2 S0 4 (l) + *tlft ► H 2 S0 4 (aq) 

H 2 S0 4 (aq) ► 2H + (aq) + S0 4 2 (aq) 

HN0 3 (l) + lift ► HN0 3 (aq) 

HN0 3 (aq) ► H + (aq) + N0 3 (aq) 

<?i ^55^ ^%r g^t 'srrspfa «ii?iPi'o i ^ w ^ g^t i ®fT?Pt^ 5 

«ll«R'8 ^ 'vM ^°1 ^1?T I ^1^5 <3 ^1?T J3<1GH «ll*<ft'S ^ I iflPlG'SSl J3 <igH 

^RuaiGeri «iii<G*i?i *tf$m ^Pig'u?) '5 > 9 i*ii«i i i3<p5'oIg < i ^°i ^igas y^G't 5.i5ss3'®ii5 v !9 ^mrc=w 

J Pro%^t«f : 

W ^ifwRs CTfa 4<R foPl^JJJb* ¥ «mit'W RMMlil 

TftQ | 

• ‘3 < pfi> ¥51 1 j^Hg-'P ^I'oIg^ 15g^g<i *Hltf W ? 

b.8 

* i pi?i < p ^g°iI $ ‘ ! 1 i ¥ ^rf liiPiviJG^ shR'o <pg?i <4^ ^Fi<5j->j&<p ¥ < pg«i i *ft^ «i9ii5^ 


> + *nf^ 






fRlgg 


ggg ^gsft fagg TffiRi i «afl» gifts® g^keg g%^® gg i eglftgig ai^R®, gSiftsik 
Al^lS®, <WMft*lN ^$|[§®, MllfcillM -WMftM ^f§® Tffln «|jll>||fti|| *tJtsgg 

ggg i «pbpiw gsgig «un$®, «nniH ^it®, «iubh gifts® g%?® gg gt 

<10*1 <4 , jc° , ll "^Ifl^, I 

^MHItye® ^Hurl'S!* ggtf 

g|gtgi%® gte«^®i grt^ ^in«ri€)ti ggts<tg cg*r gmia «nss i 4*jsgi c®g gt ®fgg gisg ftftsgr 
gfgH ^g^ gseg I 

^Kii^fiJ <^g2|i>Ig'a "fig 'Q (iicKi *qmls '©|Pi < pI*i ^ ,p Wt‘ p R <pg| ^c®il: 


gig 

sihl^Pi^ g^'o 

wm 

gt <pP5<p cgW 

NaOH 

iSjicgb OH Is Rcgw 


nh 3 

g^ gfg^tggs t^egeg 

*jHPwlg 

gtgs^g 

Ca(OH) 2 

gig gtogig ^ gf egsgteg ijggsig ^glg er*ij 


■'sfsggsggggtsgi cwt: i. gfrftgig ^its^nt® j koh, cgiftgig^its^nt®; 
NaOH , ». <WMPbiN *1^1$®; Ca(OH) 2 4gi 8. «ij|«lfiiil ggg ; NH 3 l 

b.<t ^g*lws 

?gtg : g^g '■^ig ggg ggj^^gtg 'Q g^g ^ i 

ftrfl^gsm: 


gwfsglt gjMwGftt® cgsfsgT 

’PlWS ^gtg Pit'S (.&<>! <PflC<5 *Tl I 


*Ulg«U>I«lc'8 g^ ’plw^ ghlilft^ 1 *T*f gft^*t: 

$,. 'g^og: ^ts , ‘f ggsg^ig ftfi^g 'gg^o gg (is^ gSWifD ^c^psi ■ j pFs <ksi) I 

VO. P|U»IW , #¥T: OUlfeaW ^l%3#5 C®wf *1W <3 %T Pfl>»||»| g^ ^§ftsg ‘#^ e t W I i£)^«IW 
g^^ihPifiN g.iRs^iR'a 's g^'srflsgiftgfggsg gSWifb g>g i ■gg^pg ftc&si 5,c<p fgftg’g' w i 

8. *||'®S 'sfliltlS gM ^ ^Iwil R&*ll: 

g 5 . Ii>W|SI (lb if) «&.8) «lj|SI ift ^Jlc® bft Gb^fbS^ gggg glWl'G 

g. g%ra*sg *cm 3 g*sg «|jHa|S|Riil»i, 

*jmPuiw, eg®, grtgsgftgm, ^igsgfli), «g(iii), 
g>gig(ll) o t^g* -gw 'iRcjU ggsgg ggg gte i 
g. adlvbfD Cb<5fb5c^ c^f&t <ksi g^[ cgtftgig Al^Kjgl^® 


g^ cgtftgig ai$Yj<ii$®, 
«uimiR*ii ggg, gg*t ^ 
eg® gg°t ^wiwi gvs^ i 
















SOT 


4lwe « "ifor’H w i 

'aivss^isr ziRiTDc® ^aiii v ifil<i'^ ^ont *i^s ®nat ^ pnffesi^r jj^h t?W ^>ts ^frppi's s 

-iB^i i 

■®. 1’3,'sulwlRiil -flkllfc W I 

■®. *i w il<i w i Rws PiRn'^'^ i 



^c<m *T5^T 


»R 

*il'5*i «d«i 

NaOH(aq) cm <Mhl *w 


NaOH(aq) 

c*fM toI wi 

1. 





2. 





3. 





4. 





5. 






ff. qjlwlFWv uili»ta *\\IM *|WW RI&||: 

4*115 ilflu i ^Ulfe^l Ml^!Jl c t ^JlWlftillH UPtot^'b « ^ 
’’IlitoH <pjhPwh ^sj-sil^'^a | 

*f. C'lWC'W *ll$]l*U *1$^ CSPH® I 

*r. 'RdHlTSw dW»(WM ^tWata ^ i 
cG^ns®<nsw ^ \ 

®. mm ww *mw hic-« fow 

®BPT *llfao <pc^i) I 

<?m*w\ 

^t. ’IjhFU '•‘t^rPa? w i 



1Nh*;®]tnlfimqMftr**lcM R&iil 


^fr-sb-, wnw- w- i ott 


















«j>R<j> h< 

*ifNn 


f5p^ 

i. 





"3 s . ^|v8^ »||W ^ 

,5 lf*fa y l9‘t' trm '^jsil^'a '°l,3<rik I «fl^3T Wt «il*(G‘'is JJ^Ft CtflfoflN ^S&'SlI^va jj^f CTffl $,C°1 
sj^Ft ^if^s *n^r ^Rs^Rvs sl^o ^sr 1 «il«15'® call's iih 5,1^'si jj^f ctm ^t $,c°i c<plc«il f^iwl 

v lR<l'0*i ^ I C®T5TM Sff*^ <p«il<p«i (.URctsi ^ RPimi ^ I 

CBfi®[ : >\b4\b4 *l1'SI|T^1?r <«PH 4to*lMl KfB* 4l$A4||$Q!»4l W«W*f <W^rfN <3ft*1iT 












Afclljflft'b 




i. 

Ca 2+ (aq) 


Ca(OH) 2 (s) 



- 

*. 

vs. 

8. 

Al 3+ (aq) 

Fe 2+ (aq) 

Fe 3+ (aq) 

NaOH(aq) 

CTW^IT 

AI(OH) 3 (s) 

Fe(OH) 2 (s) 

Fe(OH) 3 (s) 


V5[f^S 

NaOH(aq) CTfl 
wf^pr 

vs?]®! 

<t. 

Cu 2+ (aq) 

Cu(OH) 2 (s) 


5ff7%rg^t 

fc. 

Zn 2+ (aq) 


Zn(OH) 2 (s) 



'^D*i ^5PT 


fa. Ca(OH) 2 (s) "ifas ^rt?Pt^^i% 1 


9^ ^oW^f ^Ihi 2 )RhiIc<p Picjjl'® ^ri#rqs >i 5 )<w c t si^K <psh« ^ 1 


Ca 2+ (aq) + 20H-(aq) 


Al 3+ (aq) + 30H(aq) 


Fe 2+ (aq) + 20H‘(aq) 


Fe 3+ (aq) + 30H(aq) 


Cu 2+ (aq) + 20H _ (aq) 


Zn 2+ (aq) + 20H(aq) 


Ca(OH) 2 (s) 

AI(OH) 3 (s) 

Fe(OH) 2 (s) 

Fe(OH) 3 (s) 

Cu(OH) 2 (s) 
^h<p| *far 
Zn(OH) 2 (s) 
*im^ri?r«rw¥*r 











?ml?R 


8wr^aT^n?ri 


CaCI 2 (aq) + 2NaOH(aq) 


AICI 3 (aq) +3NaOH(aq) 


FeCI 2 (aq) + 2NaOH(aq) 


FeCI 3 (aq) + 3NaOH(aq) 


CuCI 2 (aq) + 2NaOH(aq) 


ZnCI 2 (aq) + 2NaOH(aq) 


Ca(OH) 2 (s) + NaCI(aq) 

AI(OH) 3 (s) + NaCI(aq) 

Fe(OH) 2 (s) + NaCI(aq) 

Fe(OH) 3 (s) + NaCI(aq) 

Cu(OH) 2 (s) + NaCI(aq) 

Zn(OH) 2 (s) + NaCI(aq) 


*Tt I 

*f. ctIpi* *\\vi *ium Rfoii: 


g^pfa ^&?it prt, ^ Ca 2+ (aq) «H?k ctIctT «w*w*r 




2NH 4 CI(aq) + Ca(OH) 2 (aq) ► NH 3 (g) + CaCI 2 (aq) + H 2 0(l) 

NH 4 CI(aq) + NaOH(aq) ► NH 3 (g) + NaCI(aq) + H 2 0(l) 

Rfejl 'jlbc < p 4^,1 g<ij zt<pK <wl ^ I 

NH 4 + (aq) + OH-(aq) ► NH 3 (g) + H 2 0(l) 

*t. i#IC'Wl*!lPtR&l|l: 

Tffir g^*t 45rc®sr *npr ftl&iiii ^qjnar wt « w i 4^ ^ ^ 

^ Ralls's v tws5, i 

^ftctylcer-l «IHK SltPP, -TO 4lWt «H?rc W I olWTC 

5,I^ , 3*||^ t5*|pv|f\s<q stu *lRw*t <K<J I 



jPTRR 


*llSlPl?jl»J ‘ 5 t^SPft ^5 4^1 G*llfo*lh Vb'BiJ G<Hg»1 $, ' 5 fl?I*T I ^ «lli|»i ^NM't 

$Tt£^ *rf i ^’Jg«iIc<p <rala »i «iI*iI*h'o ^c?r «Nj»jK ^sjsil^vs «il*i*i ^flsj <pw i 

yaG't «il?i r i 5 , ijl'sf ^t <pw i 

KOH(s) + lift ► K + (aq) + OH-(aq) 

NaOH(s) + *flft * Na + (aq) + OH _ (aq) 

«ui«iRiii ^ ^prr 'sijiwiRiii *m i <#too g%^o ^?r «ijic»iiA*ii sum « *itfar R&iim 

«ulc>)iPi?ii>i '^i?h « i^vs ^i?h i ’ilPic^s «uic»iiPi*ii<i >MHj 'srcjtt ^ 

wfi «ui«iAiii b^w «uiwiRiii wt, *nffi?r *i*r <nn wwij? «ijiwiR«w 'TO « 'To 


^5^, «ijiwiRiii g^w «uiwiRiii «ttft?r 'srt ^ wwu^ 

$ftW I fll»u»iK Al^SSS'SlI^ '°lliJG*1fl ^ v lI^<lI'o<q ^13 tf<5G c 


[ ' 5 fl?H 'Q ' 
I'as <PGS I 


^i<p°i e^lii a<icH ^Pfa 5 «ii«iR'8 ^ vsifii a,^®i i g^*r 'snnf^s ^ i 








sPTRTC 


i8i 


"t. *11? 

no 2 «um *ttftw ^3jm hno 2 « hno 3 

toi TOmro wi c%m % *ate tosrt ^ y nw 70% ^vs toto % 

hi^U 4 <*rftar mi'opw -^f fm ^tror ^5 jmt ^ *m *iitot m i Rwif^® 

TOflfr HfeSicBM-^it-TOi^ *tjm ^13 tos* TOrctf TOrtffi <rc*fa crow uw 
TO I «llc*llfl S’lP^I^t'O fawN'l ^|S MC® TOT I Wl'OC°W ^ ^*IC“1 'Slg ^Nlrnl iftfc 'SJpIC'SH 
*fo<p\ <^MI m13mi TO*r i 

*t. *tt? ‘nhfHR-v (flPp?! 

TOpm-St^wtS®; so 3 5 (jr ’iite g%s® qMfe&R* <^ ; h 2 so 4 to 1 wsm* % 
qwWsra* rfifiob ®c*w ^nt® sjut 98% »n*ii#®R4 4 ft® to^f 1 

i.V *tt? ‘#1^ « Mum 

*fp? i#!® TOW RriTSfiT TOJ*f tflsjjPTf TOTS TO*W* I **1% ^ TO*. TOI^ TO TOW 

•non iflftETO tost % totq TO^itt to*1¥itotoi CTifihn* ^iHwftjbw snrot pn®r 
(<pP$<p TO 5 ? c*H\*1c*il) TOT TO I ^Pigwi 'yiiKiTOf^'e ffitCTO wPl^f^^WI 

tflPlCWI TO^lSl 

*1t? JlNM* *|P|W TOJ® 1^*ITOTO « TOTOW TO$f I tflW TOtfTt 
*ttft fattW^Tl TO# «tfaW TO® TOIC? ^t qMft&fto ^t 
TO*tl *rf*r «PH<WH®MTO PiPt m TO«t TO* at^f ’tflTO't *tlft 

ftw *JT3T CTOW TOVPlTOW^HlTOI 

i. toR? ^^gti^mciTO^ 1 

RH>ta cwicasf <p«i^ c#fBr % >ih(#®R^ <*if3|® 

CTMTOI 

«. TO^TO^I^O *NTO M^IMTO TO TOVPlftWTOI 


#. tImw TH-rlSl ^ ^TOlH : 



IB ifl b.4) : lilPlOftfl *f*|^*l*il v l5D 1 <H 


tilPlC'M TO®T Wlfi&ilW $]$fc*ll$'b« TOT® TO-Wll ^ I TOT® TO#8M >IIW <J<^W 

TOW TO® *TT TO*t I ^^TO#®H"t® WPtTOT^T^W Sl^T Hl3»llcH 

^BT CTOW ‘iRVPlTOW WKIW I 







>8* 


i. 250cm 3 R<p1s ^Tts I 

«flRT liRjftw 50cm 3 ^ '■I'Ultl'* 

50cm 3 *tt7 m|1w*iN I 

«. fa»lra ^cs ^sRls *lt ^fe ^ l i^r 
QlPf^ei 

8. 4^1*? *153 jlffi fl53 §®3 R<Pl«IS 

*is1*ls *1t ‘ifik-'P C%T f^CJT PPt ^ C'sNIfl 
1 *fpST?T CT»f I 

® «Mp|« a 1^*l 'S *1^*1 Tlwa 

3*. q-vlt R-vIcs 50cm 3 ^^ualwplRl^ (£l1^g^ e f’fle i 

**t. Is ons {f&ar b.o) *ij1s *1^05 sH^*i $,L r is > cJil'i3 ii|»(*i'olcs Rs*lw ^tN*T 3*3 C3*T ’'IsHs *Tt 3*53 I 
*t. Wi*l3 j5.cn < k1»I'!jc<p «I«s »iWwj sjlUlEls <awsftcs ^c*i<pcjSlvsac^ 'olcsra *itelc3j 

W slwpi 'SfajRwi Ros sjfiJIIsls ^■‘Is zllcas ■»ik'<f'*Ijff ^3 1 

^c*i ®iw <33 ^ 3*3 \ 

<6. toi £s|Hft3* <3f^3Pn$$3* «HJe *l"fe| ^3 I 

3. «i 3 (t 3 3^3*1 31^3*3 i 

3* ti|3*$J#lM Plt(&3l*l «j^s»'9ll^'!» « '9|JlC>llfl*ll3 WWi v t5Hlfl> *\*»\% ^3 I 

i.io pH -<flGT <|W 

«i|R><i|Pi<p ^ pH 3153 3531 $&CHj1C | BtCH3 3*Wf I 5^1531335*1 pH 3H 0 C35*F 14 -<£13 353T353I 
yscHs pH 313 7 him gsHfiJ wijiUi «iNls 7 -43 C3Pf 4W ijsHlU TliJls I wlwl jjscHs pH 313 
7 wi fjsHft Sffl3 I ast'tfl pH m 7 ’oicH’pI JSOTST «**ilyiits mPioas 'Slg'sl ^P*T *113 43^ pH 313 7 
'=ic t H , I ^13 sp^I'J^Ic.s tIcss '3\g'a| *113 I I 



“ 1 


El 





^tt—1 




(bill b.H : TlWfl TotS) ’’Sl'Tl 



Ifer b.lr : pH PW 























CTiSr tiw pH ctm w m i c*r*tm w « »i w»j i c^t 

ij^cHs pH 7 -'PST a**I <^t®i Wsjpj c*Mta ®iH <*iai 7 — 4ST mB <tw ^l®i ^ <fla*f <ws I *jc«w at%*1 
<#T?« WitfWl&jfl^^f AWtlTI <«$ *W^*pIt ^ i|WJW 

’plws sHP^fvb Pc^*l < pcs i jjNssk Bcfrl^ I 

pH m «tHW flPTJ ^fWW’T® ^SPf'BI^Wl pH C*MU pH BtW sj^W ,J WIt I 

^CR'ol’iH ?r»c < Fwj: 

W tfa&G* at fitflM* fSM«f ^C*TT t®fa5pfa I ^ pH 3RJ 

^Sft'ol^M $R>cs»i»s 1%^ f&sj ^ «fla*t TOa l 'q«fhl c^lc^l qs^ls pH *fl*T «thta JjaFt *ks < ?> c^f&T 
^SPrai^M $f&c<pCs ctw i 'aps’Bf »5i'ol^ ^ffla bicGs BBui a^cHs pH ^ih B^isH 

toi 

<9. pH CMtS: 

«rawi c 4 iwi iKc-fa pH iffr aflsfla pH <?m ^ i tj w s rr aaw w c^MJt 

*Rjm»wi CTffl^a I t^c<? *Z twt6 <j>hta t>ldfs BPiwi ijotHs pH ^ ^3 1 



7-11 


11-14 


a4*it 


'Slj isiPiw 

•jfr 

O 

^•T lijf^ 


1031 

BscH'p 

' 5 ^pf 

in 

^ITB 

% 

ii=i 



'Eld ’Hs 


f&a i.io i pH *phW yft> 


r> . >vf N ,/._ r\_r_. _ i a iifm ; ui i tpp 7ii/ 

1M : ^SwspiK Wm 1>U> 

8. pHl3jtias si 

«wht gac'ta pH tih wwa wv pH wsi* a«aT / « 

i pH fttai w fttias I 

TewUPT 1 \S^CS 3 »MWM pH ^IH wTi ^ItiT I V \^\ L *> 

rnHiMm 

ay i m$v ggpimw pH ^ t^fa w tfas, w g 
sm Rc>ics ^ i 

^ . , , T .y ■ J. ... : pH'fflfa 

i.ii pH *j^ 

^j ’ftfSa pH la i w*ia pH ^ a«rm aw 


f53J &.lb : pH filtn 



















i88 


4TI4T 


^wi?r¥t: caife-iM w 443 «ii 4 *iPioo pH ^ 2 «[<rK 4ftf®4 ^jRit sfonw^ i * 1 - 1 *^ 

4f44»<l W 443 ^HT \yltal pH 43 8 4t3% 444 gfonw3 I W pH 43 7.35 <44 7.45 

442l5t<33pH43 6 44f SKam I 4Vs4>]Ml <^4Tt^43t3W3TpH43t4fa4t4tt4l 


C'Ml'vt^^l: <^<4*1 ^37 pH 43 5.5 I ^<43 pH 43 44 5.5 <44 6.5 -43 4!37 44<3^4 
13% 44 ^ 3 , <ui4<i;Q*ii 44 ’ttot ^<<m 444t saf^wi*f 444 4<3 1 ^<43 pH 43 #43 

cbcfl <3f*f 4 431 3,c«i ^(.<wi c<pN b i'o| 'Q <3H<i 33> 3.C3 I pH 43 4 <**l£4 6 -43 "ST^T 3.c«i 
Ri5fD<poi»jc»il 4ft 4<4 | tr®T 1&3 ' 3 TSTotW '=nIc o iI Rfofl'f 4C3 'Q ^ ^5T <343 I pH 43 6 <3<4 

f <3R»r 'q <343 i 


*> . i * sm fifr?rt « jwfi ’ifitor 

4f45 « 4t3<4 «J t^ffiFT sm Wt « 4f3 ^3 I 4$ Rf4ill<4 2t*f33 t3f43t 3<3 I 

3*147 R&iil t>°il<p|c a i £3433 pH 43 v lRi<i'S3 n.os> 4<4 I 4Pt<'53 4*13 '4*i r i< < p 3*tf4s ^C3 4f3 

<pc?i i <p<°i 'q •’pIcjisi *r^ t^s ^3 i 3*147 ft&ar 44fi> 4f4 Rfo*d i 

4^)75 + 413 ► ®34t + 3lft 


<4t<3t 413 g3<3 34$f 4343 4f45g4t < 313431 ^ 33 * 13333 ^ 413^31 4f45 <3t3 43t 

333 4f4533 Jft^S ^ | 

3 * 43 ; 331*h*i 3347 1^3t 44!^ ^3 i 44 ft <3ffi4»i3 3ift<ff cMjIBQSm 445431 4i454it>i 

<4wt3 <4* rm <313 wi 4t454t5t <475t 34<i 43 314434 313 <4f$>3i3 4i3<3i; i 

*i$ui3ic4il34 4 f 4 & 44 ci5>GrD\s m 431 « <G>5rDS<3 4<34 c^fBt SiBft'otfM $^><4153 

<3t3 43 i erc^ ^ft'Q i ^'0141*1 ^*w?r ^itfer WA fSlPlar tt<>5ro®t<« 

RI«s) 44^4^3^ st^M^ I 

b.i\3 8h>R RQ»ul5l 

4?Mt^: 4^nc^ ac*ii«fM 4^r 4^r *irwiPiw 4^ ^R» ^ i si«i«fc-w 4^^ 4^ 

^bti 4 (^ , #5tc c i?r ^ ^tsr ctsr »ijmwPhii>i cw ^4 ^?r i 

c>i<hmMj ^ ^rr vijmwPiuivi 4l^wt 4 <4^?l4-4t-4l%# ^ojlf^ I 4t 41^4 4^|% 
i£iPiv5c<p si*tf^o 4c?r *rc*t, 4^ 'Q ^»i^*h-^51^-«i'9iRv9 ^ < 5, ,s i^ ^?r i 

^It'ss 4^: »j|*jc<)«l '^f 21^ 4t4CB%Tf I 4^ 4l4CBf^?lt 4^^ (FKft 44f 44^ 4n 44, 445 
^ < 5,' 9 t^ 4CfT I 4^ 4t45 ylc's« 4*TlC5J44 (<PJhPl?ll>J WM) «lla i >J e t 4C?T 44 ylC'Sfl 4?T ^?T I 44? %» 
4^ 4?T ^s4? ^•‘Ic^si 4l?T ’5p ? l?r 4p|'!J(.<P SMfw I <PC°1 ylWfl ^ I 

C44 t'sQW: (4^5 ^sfe c4%l 4^5|^ 4^ 44 ^ I 4^o 4f45 « 415 iJCBlt ^4^14 4C4 1 41^ 
Wfifa C4fMl^-4t-4l4^ 44 UblUlfi^ 4Jlf>IObfl ^ fiW«t (441 4^5|^ I ^ 

4W?T '5JOT Cult'll ^?T *Tf I W 4f^ ^44 44®T SfflSH R&*ll ^?T 44 4f4f-''5t^-44l^5 sfflTT 
^ I ^41^ 4l4T-T5l$-43#5 5ljm 4JilHlt4 (3^4 I (44 ^JlUT ftw ^fC’f 4rt*T-^ft-«ffll^ *01PBT 
'5s v lh r l 'Q 4145^ 7 T s 3 7 Tlsr c t yct> I <PC°1 C44 4W4 Wlc°1 44 *14T ^?T I 



sMliW 


h8£ 

•^fac^wi Riff* rMr : Rf«sj ^rirrr Rtf& Rf«jj rrrr i crrcrt crr^rt ^rtrrr Rtf&R ^fafefb ^sifta 5 at 
pH "sth a*t R^Rta v\m wr wana at i 4t atfk® ^a cm ^m ? r atffet ^faf^fif^ Rta i ^a waawrita 
Ratt , <4R RtRiaPia 1 ara aRMfaatR 'stwtt® i tia aif^R wf®fa^ ^fa® R*tfw r>cr wr Rtfi>R pH ata 
RIR I 'SffRlR atfl; aRftR ^^ftR pH Rta CRf*t RCR WTURlfaRtR Rl 5 1^b CRfR R5Rt RR I 

4fR®aft WTtCTtfaRfR RRRF^ wf®fa^ WW^ R*tfa® RSCST atf&R pH RR^lR RRSt I 

Wt: 

t^slRdRTt ®if^ RRR ^PRCR* RRR5 I ^fa® 'S WRCRR fafRRtta RRR 'S RtfR t&RRj^ RR I RRSRR iSR# WRR 
t£|1^5' CRR 5 ^R° WRR W°*t CRIR 5 Wt£R I <4 WRJ 2tf®fi> RR£R W§ta ^RR 5 ^3 i^R# WRStR ^RRP 
RfCR 5 1 atRTRR® RRRR^R R*tR at faRCR^ I RRR €|g®tR <4fa® 'Q RRCRR fafaRttR f&RR*J RRR RRR ®£R ffR 
^fa® 'Q ^RR RRCRR RRR (FeCl 3 ) 'RfRlR ^RR <4 fa® 'Q 'stR RRCRR RRR WRffR (Na 2 C0 3 ) I 

RRRR^R, 'Sf%R RRCR RRfWR 'Q RtRRsfRJ ' 5 fl*IM faBta> RR I CRRCTT CRRSRt RRR RtfR£® g%Sj\s RR RT I 
^fa® 'Q RRRR^t RRR PlfsMt R^CR R*tR RRR t&RR^ R>£R I 

281 3 (aq) + 3&I 2 C0 3 (aq) ► BCI(aq) + 3CO 2 (g) + 8 2 0 3 (s) 

b.i8 

atRtRR® ^R Rlfa f^t 4faf®R5 I 4R pH RlR 5.6, RlRR <jf^R Rtfe RR%®t|W Wtt® RTta « 
RftG}t£®ra®ttW Wit® RTtR Jj%^® RfCR 5 1 '^iR'SrROsR R<W RRRT ^|R&R(R RRR RlRRSSlR R s f%®ft 
WWft® tRSRRR R 5 ^ I CR CRRCRf 'srfjfRRS , ^TRSjRf^lfRR 'SfllTRRR^R RRR R-^FsR 1 «PR RfRR'SFT RRRR^Tt 
«Mft®WRr^RI t5«f&r,R5R^lRR!RT'3 R1%R CRTRT RfROT RR%^5f RllR fRSRRR RSCR I 

R^Rt^sR RRR RfRR^TR "STft® ^RR^ RR I ^SoRRR ^fgFR iR^rf^nR ^RMCRlR RRRR^ 

RlRC^lWslRla^ ^RR^ RR ^R° ^T RtRR'&CR RR I 

RFlRplRla^ ^Tl^j 'S R%5TC®rRvJt|^f "SRt® RMCT ^Rf^T^ RtfRR RRR fR&R(R ^RR^ <RR I 

C0 2 (g) + H 2 0(l) ► H 2 C0 3 (aq) 

20 2 (g) + H 2 0(l) ► HO 2 (aq) + HQ 3 (aq) 

Rf^R I ^ RMCRR ^filOSrCRR RtRt WffR^s RJR Rl^R 1 RfRR^ ^R I 

^Tt^gjRf^TfRfR ^IjTRRR^sR RRR RlR^lRvbla^ Wit 1 ®, Rlt^R 5 WWlt® ^RR^ RR I fR^JRCR 5 ^, ^«f5l, 
RSRRRRRHIR ^MlfR R5RR1 « CR^^lfRRlR RlRRRR/RTtlS^ R^ RCR RlRR^Ff RlRRRR^tlW wnt^/Rlt^R 5 
WWlt® 1%^ RR I RTRRRR^ftW Wf^® RfRR®WR RtfRR RlCR fa&RlR RtRfR^RtR ^fR® ^RR^ <PdR I 
Rl»TRRR®ltW Wit® ■RlRR'®lP ; fR WfWR^R *3 '3d'&rlWR RTCR fa&Rl R 5 ^ RlR^lRb^lt®! Wit® ^RR^ R 5 ^ I 
7 n 5 1R 3 lRb M lt®f 'R1RR®F1R RtfRR RlCR fafaRTlR RlRf^fRR 5 ^fR® ^RR^ ^CR I 

S0 2 (g) + H 2 0(l) ► H 2 S0 3 (aq) 

S0 3 (g) + H 2 0(l) ► H 2 S0 4 (aq) 

R^b is , RRlRffo'3b oR 



SMI*M 


i 8 

<[P5R RtPfR RftR ^^(fws ^R I ^fR^PSR R>M WRHR 'S Rff^R pH RR 4 Rf 4 -<4R 
cm w rr i to, to « to to% ^ ^ i ^ ftoto Rto to ^ i <ito f^m i 

i. fto%to 

r.^r^'sIm ^Pgr ^ fijs 's cror tof r°sir, rr i 
R. pH ffW RIR51R W ifl$ *11% pH RR tor RR I 

r.rrrr rrrr to totoR i 

TOvslRlR RsfRsRR 4R# to# Mr to PlRRRR Pto ©Rt TThQ I 

^ toi%tor 

to toRRrm to toto m\m rir to i 

vs. totorto 

top; tototoiR to stoRtto tom r^rcr <4R# dtomR towm r>r i <toRJ 
wi^ totftot « wrr rtsrt RtR) 

*itft 

PW%T R 5 !©?: 

Rmrn.Rfto, RitoRtomrRRm sri] 

<4R toR CRW WU nt& #toR RlfR toRl^R® RR? 

r>P to rrrr, toftom to rir? 

CvRlRfR RfkRlR RR, toto RRsftR tof RiTR RRR ? 

to[R^ fto^M totolR to tofR RtRtofR 4R# RR* tom <M | 

to tom ^ftorrc^m toto tom# cvririr rvrirvr -m \ 
to^mm ^to towrmrnj to*t to < 3 ®% to to toto rr i <4# strtr RRmmm to Rrfto 

tottoo Pi's*) to©f 5 1<t c R totof RfOR | ‘41 Pi Os RR4 g%^vs RR | <ffR>R RlPtvs topRs RRRpR 5 <4pivb 
^RT’fRl; CaC0 3 , FT1RI# (CaC0 3 .MgC0 3 ) R^ ^ ^ ^ to 

Pfamr ror vs rorr g%^s ror i 

H 2 0(l) + C0 2 (g) ► H 2 C0 3 (aq) 

CaC0 3 (s) + H 2 C0 3 (aq) ► Ca(HC0 3 ) 2 (aq) 

MgC0 3 (s) + H 2 C0 3 (aq) ► Mg(HC0 3 ) 2 (aq) 

C^TCRl (R40R1 f¥ms tolRR (CaS0 4 .2H 2 0) Rf totEf CaS0 4 to I <4^ *1 5R%T I 

<4 toiRto Rrfto topRs toR to RR RR I v5n?RR V5T1?R'8 RR RlpR iUR# ^RRR I 











RRfRR 




’life fefe® <pjmPi*iir ^hrr rtricrr RRR PijjR’f Rffef <kr i 


R-COONa + H 2 0 

RlRH 




R-COO- + Na + 

®rr?H 


R = C n H2n+1,^^ 
n = 12-18 


2R-COO + Ca 2+ ► (R-COO) 2 Ca 

Rfoib 'rirr *)4<i%r ‘pjmPkir f?teT? 

RlRRRR CRffej 'RBIR JfRfe CRffwfR ^I^Wi5 feljf I CRffeRR RTRRR RBlffelR RfRCRS 
rtrir fRffet crr 1 *ir "11% RJiRroffem Rt rirrrr fRffet w i wr 

RRiRffeR, RjfflOifefR 's mm ^ir^r RftfeRfei>, cRstRtt®s RiRife rr^ rirto ’life® 
RlRURR CR’Rf ^?r rt i 

’fife® ri^^csr riIr^ fen> rrr ij%^s «irwf ’fife rrtor \ ’ftfeR ’fife 

^PRffT %®t ijR I ^I’fR’fW ’fifes Rl^R^TOR RHCRh? RRR ’fifes 5%fs effWf ’fife 

RR®t ^tt^s wf ^nrr rt i ’fife **nft RR®t ^ rrrr# ’Krf® 


i.fTTtW ’Rf® ’ffefe ’f ’Rf® vs.'SflRH fepfsjfi] Csrffe ’f fe® t®jrfR 

^ ’life® 5%S[® Wfferm , RTfRCRffetR , 'RlRfH 'RfRR RfCR Rt I <PW ’life® RtRtfRR 2f§R C-^PHf ^ I 
RtRl<H® R*R WRf*f?I C<IVI«H , , (H1R ’fife 'Sf'J ^R I ’fife *|R '5fC 5 TT ^ ’fife I ^ ’fife® ®ft fe=T 

CRfCRf ®oTffe WCT RT I 

fefTfeRRW 

• ’ITfe Wf® ^fet « fefetR ®ifTRf RR | 

tfe® 

^Rl<iRt : Rf’t®RtI>tj RtRf TRR CR’Rf ^R Rt 'S ®Rlfe ’fro I RRRtRflRR ’fife ’fft’f i®M ffef 
®RtfR ’fTO;Rtt R 5 ^) ^fe ’ff'QRtR ®ft RRsZRf*f SfCRlWR ; R>t[ RR^SjR ’ffefeTR RlRtR RRRtR R% 
R’SfRTR'T I 

■gfel : %s 'S ^I^j RR ’fife fefRtR I 

• feWTO RR ’fife Wla”i « R¥tRJ ®tffe Rrf® fetRR R5R | 

• ’^>R, feRsroR 4RR S5RTRJ 4'a."4-D feR CRtR ’fife R°45, R5R I ^sgRR 4$ Rffes RfRfR 
RIR5TR <KR 3T® *J£?T CRR1R ’ifel^'fR f®fe> ^fsf ’frfR 'Q ^ ’fife f&T ^® ^ I 

i.i'b 

R®RRR Rfm^R feRn?R Rfe feRSWIR ’fife ’ItR I feS ^IRf^lR ^ife^RR Rf C%fR®t 
’trfe Rt Rfe ’fife ’tfeRfRR w ’fife m feRR ’fft’iRfeR Rf^iro ?mm w i 
’fft’ffero qfe R?RRf^ RRf ’fife® WTf 'Q RtRt CsTM^Rf^ Rff^ I (RfCRRf ^ ’frfR 

®rromiror ^fer rt ^®rr fete rt^rj wrr « fer^ w ’fiR w i 






shI*m 


b8V 


rR, ^nwf%®T, t® JtR WRHFR “'Ttf^T RRt®fF t^R® FTI ^[FRfR W « FTSjiR <[RjR 
rtRc® iiit w ¥rra r®f frri®©r®t "j « FtR£ cm® cririr rtrjft rt <Tfe ’fife 
rfi RlR ijft® f^ t#^ wRlwa ^r riR ijfw ft? RTRf rir « #Rrhrs <jf^R 

RlRc® *JF ^3? WRIRF R®F 'RlRlFTR CRFf f^l^^tW^THT ^jFTf CRF 5 F^FlflR^ aRnilRjR l^sft f*tW 
W WRTRF CW FT? RIllRw, F>fRRtR , RRtRRiR tWlR ^jRF RRtFR F®^ \ ®fR R1®RVR, RRR 
WW RI11R rR 5 RF I ROSrjR ^f|=lf<p'3r^<p iflfwffRR pH RR JglR R>F I W WR©r #FR R°*fR*© 
rw® rtfi 5 i#wf(^i«^’Nft?ii 

RRCRR RWTF WT f^rt%s[ 2T1 r 4®R 'tjRR mi IjR® RR RfR 'S l^RR® FIR RfR t^R® rf cw, 
^fR®lR R^CRR RTFFJ «li®iR$ •'Ttf^T ®Cl8lWfT WT iiR?. Rrf®f?P R RFR WT ^1® '^l RlRc® ^TIcrRr 

Tj^*t frt f mm ^rw rrtrir It^rsfftr rtRc® sjftfri rifir ( o.oi Raifr^iR) 
(WT ' 5 TW fR RfRRtFt FfRr Rf'SRf RtF FCRRr 5 RR# RrI^T RrR I r[Rh '5flCRplR<l^ RtR RR 
RRFT '5J®J'3 FT® RTF I F®Rf FT F® ^RR RfRTFJ <4t RFFRR RMR^ RFR RWT RTR I R®RfFT 
©mHWJ RFlRR '5fRRR®RfCRRa 5 ^jRRp fl^R'SFFfR "^Ft RlR R° r-f Rftf ffRrci^ RlRc® 
fts crrir w wrrifr riR« fjR® rrtrf mifm rw ff RtF 

RW%I ^tW: 

• C®TRIR iflRTW RtR RRFR WR R4 r RF iflRfi> Rf®FRR (!®R RR I 

Tj^Tfawt 

^flRTFTR CRFT R® RFR R'ferj CRTRRfRfFR RIR 3 ^ RF rR'S ®f RFlWFIR ^T2T^®T I FJoSMI^Isl 
^°s ^#r w c«fF5 wrr9fjm% t^ ^ < i 1 9 frw© ’irniRr ?w® ^rhs^rr ^rm i 4 Rtwt 

tFTTT’tiWT’llF^t'S "tlRf ’TTF I 2f©TW C«fHt ’TRT^^TRlW ’TfWF® fa =urflrT F^TT R(% W® 

F^ i c$ ct wrr^tjm ts^ w "stt^ « ^’TtRr wp « ^i^T%r ^#r <m rtffst w 

RlFTf^UPT 'Q ^<>1© ‘F'SF RTF I Rt CsMM '^©lR>R‘F> 'S ^fFTWa RlWfT ^T?R ^K® RTFRT 

I FFTRlt^ FT F© Rff®W iflF CFH© ^1® FTR ®R® 'FWTf FFFR ifl<(° ’TF FlFT ^©fFTlW 

ftWM RMF© FFR I 

3d®j<F 'f*©FlF : #TT?T 9 rf?fFTfFTf 5 Tl?f ' 3 ^1T 9 R FF®I^ 5 1 < F I CFlFTf 'Sf^flFst f*©FlFTHlW RWT ^IfTl^R 
WTFT cm RTF Rf I tq RrFI C®RF RF®^T sfTFF I <#FH ® e(j ^ TfFW WF I 

FR ?TNF WTfFTFR F®f FFt R??tf^ WRFR®R®T 'Q WT®t ’flRf FR[«F >'<JOF. fRw I 

^.iV- ’ifM 

^ is ’iRF^'f: ’ffR ~ztf, *1% ^^sFT mi I lilFs R©RI < #F C T : #TW ®R«t 5%q® FF I 

cftft ®R«t ^Rn^F^m g%^® fwt tjR® m rr i frirr RifF® ^mrsF crft 

Rf (MC5 FRT CRF ^RRI fR# FRfF^I FR ®RfR Rl FTFfR RFsF CRFT RffR ^jR® I 

RlfRR ®mt3t: iRmF RrfRR ®TRFRT 30-35°FT R*IFTT ®f 40°FT FT® RTF I FFRT FlFR RTRr 




JWliH 


b8S) 

w 1 ® <fe wmgp w^rr ^rm i fej ^wcp n ^fe fcwra fe wra 
^fe >i$ii>]9 wstpiw ^ wf $,w ’fife ^»T^ > f i ^ c t i eifwifew ftw ’Nfe 'si’Npgi fef?i wt 
*hw wf i 

fesf pH fe: few pH fe 4.5 CSfW fe fe°s 9.5 W.*m C#t ^FT tsf #fe ®RJ SfMfeW I pH 
c’f’rm ^ pH feist wfi w pH fe fek fet fe i 

few (BOD; Biological Oxygen Demand): BOD fe«l fef1*ffe 'Sffetfe Fffel I Wife 
few (BOD) fe fef ^Wf <fe ^ffe I <ttp feffew few feffe W fe <>WW WlW W 
fefe 'Sff^R sfwifef wi feyfw isfe wfewsi “few ^ fefe 'Sff^pi ^wai ww ftw $w i 
ww loo fe/feww?) wife feptww fe ffer cg^^wiw <ff w feww "55 fewr fe 
few few wrwr fe[ ^ «nw i fefew 20 °w wmfe 24 ta*f ffe fe fefe ’ffe’t fe 

fe I 4t ^ fefe <#?J WW (BOD) fe WRT fe I 

f^ffe (COD; Chemical oxygen Demand): COD fet feTfew FlffeT I fefW Wf? 

Wfp! feffffe ggj feTfeSt feT (COD) fe fefe fe fe I ffeffeW fefelf% (fe 
’fife ftfe p<F (Organic Potutants) -fe fet fef ’fife tfe fe*H fe fe I ’fife COD fe 
C#f feT ’ffftpTCfe fel C#f fe 1 

BOD « COD W Ifefefffe ^ t¥*ffe (ppm: Parts per million) feWSffeffefel 
1 ppm =£tfw t^flfe Jjfe 1 ftPife fe 


c^ife»H: ’fife fe 1 ^ few feww fest tfe fern wtlwwfe 1 ’fife fe£ ’rfwfe Hfik «tt®isr 

Cfe feW ^’ 1 ^ Wife 'fel'^W Wlffe <R 3 C^ldft CWf I 

Ca(OCI)CI + H 2 0 ► Ca(OH) 2 + 2[CI] 

#fe( + 2[CI] ► wfe 

’fife fes ’ff^is c^ri4 « ’iff fe ’tif^f ’RM’tr ^?r 1 

’fife (15-20 fe?) <rca fer^ ^ 1 fe^tJ feffe^ few 
«rrc<i $?,< 1 

felwt: ^ few 1 FIW feffe (K 2 S0 4 A1 2 (S0 4 ) 3 .24H 2 0) ^5T fe ^sf 
fe few w ^’tpj few wrm mt ^ 1 ^«rw fe c«rw ^p%f pw p wf ^rm 1 


■tl^ 5 *! : <felM ^tW® '§)<1f’(, 'SfftfeR 5 'Q 'SpfJHJ p4 ^ <wW ^W 5 ! RpfS ’fPSTlT ^ I ^ f<pfi f^W 

m- fe ’fPTWPtr fajfe fe *tre?rf ^rm 1 








sfioEcKMa 


• PsW torW pH miW ftsfw 4W 1 

wf%w *iw-gwfw cw, gig gtw 5 , gig wiwtoi, i^ toifg wr wf®w g«r cw, w^sfwr, gig cgigtg, 

WlpRl <4W CW C4KRT Rig I C^f5 <pR W4U?T I 3R4I 'tR? «RW WR I (71 wfi&R tRWPT ^tf'QTTt 
WRW vsRs i3W> yptRl IVGlW CWWIW ^Wlg I Wl'sRR CW£W ^fWR Rf^ I 'WWW f&WR fi><M <P(R C<Kb *TT^3 I 

frsfw ~$m c^riw tow pH m i <£$ cwwiw wri pH rr gweg \§to p h gftoww wrtiw frsfw 
wr i 4 «rw c^iriw ww rsw gwwwfD tor wr ^g to pH M frsfw wr i rwcrr 

WRT to&R WR I 




b . ^RTWNtWW ’ 


WR CO, 


^,. PiO>W (r4Rf[> RWW? 

w>. cw>fgg *fr%j 
g. ton 


fWW 5 (TRI 4WW PkbW CWWR CWtgf& ^WWg WWW ? 

«-h 2 

w. so. 


W. (RWWWg 


W. wggWM (RWI 


«. tow C47#w ^jwrwRtogxiwgw^^gwg w? 
wr NH, + riwr g. OH - riwr 


wr NH 4 + riwr 
g. NH, 


w. H,0 


8 . ^w 5 ^ rwiri wig>w gfww ri ^Gj4 ^Irrsw fwfwRtw w^ffR gwg ^wwg ww i ^wgg gwgf&Rs cgif^wiw 
witwit® gwg cwrg wwwg rri ww*fw RwggRg tog ww to Rfww gtog ctotorm witw^to gwg cwrg 
wrww ^t-'q gfto www wiw i wigrft>- 


wrwriw 


g. eg© 


g.^raww 


W. tow 


a. ^w# tWRto 4g© ggcgg p h -<iiw rr 4, pH -^w rr wriw wrt ewrg wrw© w^w_ 
i. RirwRffRwi gwg 


ii. wr wrtwtowto ^to 





smI*m 




i 'Q iii 
w i, ii 'Q iii 



Plow 

w 5 . i 'Q ii 

sf. ii 'Q iii 

^5R%T 3j"f: 


no 2 

*HPlW pHj^W XR 7 CXCW 5 CWf*f *Tf WX <£W tWlKJf WX I 
*t. ‘xxiixfe^kgR^^^ 

w m<w ®wi?r g^iw xcwt i x xnx smt ^<xr\ #i kw for i 

i>. cs^r fsr=T « #°sPm, w°s « xHf^fwws w xwmP PwOx ¥im <?to w £ 

w wxm wx®r at% vwfwa *t®cs 

W 5 . oa^M CW>M ^fRSfttR 5 ? 

X. SHc<Pfl 'SpfMc^lfl pH XR >1 tfslXlW WlWX <j$ WR I 

sf. txr 'Q i§j° Pkxw Pra® snsT> ^P^ft Pw®f c<ilfe<p *i?rH xis i 

X CbB^ PlX ^^sP^XlORRR iqp|p>?i >1ij|<Hf P&^R^f^^W WR I 



wm 

RRRfCRP'fW CSRIW C’tMM'^ ’SRI^ *l4bH £<rii I ^^fRR *T?RT%^f 5 J 

C°1C<M ^TfR ' 5 Tffe OT*IT ^ I C^sl^H Rf ^T^T ^t ¥0 Pl<dlf^l<p> ^*fHT?J <1W^ 

^?r i ffa (RiT^at <£$ *nfi> wfi Ren iit ^rtfi^ 5 fkr >nfi> furt cas ^rt ^ i 
«3 mm m 4R°s*rm ?nfi> c*fli rr i af% £#t^j % % Mt ^nfk^ 

RRjj) *iPiosr$) ^<##5 1 





<*$ *r«ofew *nfr m ^rmt- 

(h) *lftw *fl?MT R*f*Tf <wO® ‘ ? fl3R I 

(*) 9m, ^9m « «rf^c4y toij ^rtt « i 

(vs) ^rr^T^; I^twmtrtw i 

(8) «rH$5TCSST frsfe wt ^JNJt TO I 

(<?) '3TM*plGsisJ vfl^s vflWW ^t%^f?T 2TCm% (RM 3>^0ssi PlRpSJf, WR1 *jPi<P *I(Rf] ^Rl ^5, 
9nx « fRfWM vsf faro to i 

(vb) ^9m gro >f^wf, *ito wa « *p^m®si ^ ftcro to i 


(h) -#^? g(RR rvswi to m^wsi toi i 




shI*m 




io.i 

^i%f ^rfM'strPM Mifi>M MMM't mtm i «^c<t> taf^Ms c^ s i>i^c^ *r^mt mim *nt m$ 

TS’Wf’R MMT MCTf I MMlMlMf <KfT Pldtm Sfcf^FTlM S'QSl W8W C5M>t ^M I 

(MR CM 1®f ^C<M 2RR ^im? 

^■<mm srr ^^mrR ij^ ^^rr 

'Sf tr^mmim , sTmmM, mmmPrim, •^tsrf^raTsr , cMtlwim 'q 
MjmwP-mm *r§m ^ stmmm mtsmt mum f% 

*TT ? S'SCMM MMTM 1 % TTT'Q ? MfMmfMM 5 

>#*ai Rcor <fmc< ] 

CMffWM 'Q MMl=#mfCMM CMftPM RIM 'Q M°Ms (RM, 

mtwm gfflws mm mm i 

MlfM (Mmfifef; PlPl<H SMft®, SiO-,), MHTM MM^ (CMff®mm MMTt 1 ® ; N£l) , TfRMMM (<WMPmlM 

m#rs ; cco 3 ) 1 affoc's mfam ctH sr^m afmMM mm mm 1 mm cmM 

im mm mt'smt mm 1 wr mm mfam m% cw, f?w (Ag), mm (Cp , fern <p , fa (Sp ^ cm© 
(p ^frmR 1 faRstm «n^ cw M'fcm <Ap s^fas ^ wmm mm Mrs m m twr 1 4 
^t ^ msw fim 1 s'mfoc© mm mm msr 8 9 cmTcmm fim ©tcrnm Ifa «t*t§ *n^ 1 mr^m w^rr 

FMMlM £mf*tm>I MC^ 1 CM 'SRJ MT'IM MIM^IM 4^s MlMM I MR>M ^f*f^PT^, ^CMf- 

m. xn^^twr (mfim f¥fcm cm mr mtmm cmmt mm) 
m. RM%m mmtmm) 

m. S^st (mi^m Tjrf% mm 1 *m mmtm tmspm mm) 
m. < #rniftmt (m^m^; mm « tm^ ^-Mtmmtfr) 

®. MT'oR *fM ('STMT'® MRT1|R TjR *Rt ‘KR 

F. MmRRm 5 'G ^brnfM MmRRm 5 'S XgpmfSM 5 1mf*fM>) 

1 . mm^ mtmi^m c#o 1 

3-pFst^s *Tf^ Ms '5fMl^ 5 1^'8 CMlP %>H<i 'SMMH ^TST I 'sT^ (MfTTT (MfCTT '5(*rf^ CWT , MPWlW 

%mc<t mm Mm 1 

io.^f*t®Tt (Rock) 

i sifwf?? , t f*fMt M's^TM ^ fMK 1 ^ '^R> ^,MC5, 1 Rf«sj ^TW ’M^t f^fst^o ^C?f M c fT^|T=Tf ^sfw 
to 1 fan wim?j mt i mrst jiw \smi3it, ^n*rr, ms , mi 

t^n% 9m wit*^ ^?r 1 cwmf^rm ^ 1 %#) <jf^?r mfmm ^t?t nma Mm 1 (tmtm 

w m im Mt«m « c?r?t m^m ^ mm i 1m% *stm wmt mm i ^wmt t^mrrs 1 m% w cmmt 


\D % 

’I'ClPliJPl 
\5 % 

wi^irrm 
8% 

^rt?ra^ 

<t% 

^TTl^f^Pl 

\<\% 


.' 5 JTt 5 tC r iPl?JPl 



io.i : a^ S’fMH 


MMf- Mo , MMlMM- MM- b oM 






be 8 


9f?I I fNt 9t *f9» ^It's'Q ’vgfsj RR>jj ^5) OT*fC9 ’ITC^ I PlW'G WT«t?f *19$ 9JMPi*lf9 9l<Mb ^ 

99tfM£9 aw *tm 9 f¥rm < # e t9 wi 9#r9 f¥rt i ^ 91^39 29 m 9 

C99 9«1|Pit9 W(3 T£999£W *tf9t9 9?I I C9ft9 C9ft9 t*Rt ^losa 9C99 5 1'»lW 9C9 1 

9m 99 gmi <iit «if9® 99*99 gjM9 919 i gjmt ^sr ^r 9$g 9\m *tf9t9 
99 i 4t t¥rrw m.^i 9m 99 i 4$ t¥rr^M^ 9?99 3^ ^trh ■=^m 9=91 9s 9 99 i 999 999 
9 c<H 5 i$ C9£9 *TM9 i 



w:*^ TbcSia 


R99S: 


’fhsiSESyf 


gtf& loo ft .fa. ^©pra fwtw 9s i fwm 

9ft 999f&C9 *49 (9*1 < 

ftftra 9s i •nwtc-n 9*9 9M f99i9 gtBt « 
99^f&9 9jmt 99 i 


io.8 ^tf^fW (Mineral) 

■53999 9^ 's 995933; ^t%r g% ft9ft9 <?n 

ctM 999 dft %99 53*099 95 9 99 


ftftjj 2199C99 i difa 's cgft RmmRj ^iftsr *199- > 3^ i w rgr m ^ttp i 

W2\ bo.^ : f*t*rt ‘ s #^t 


3 UNim* I 

ffat -srtfe 


<ftlft9 sifts? ; 3<tf , %t, < 999 , t^nft 99^9 srffa'o® <fttft9 9 t$ ^c*r ^rhs?n 99 1 4 W9 
cvnRi<p i 

C 9 lft 9 *ift 5 r : <$ift 9 #iw 9 ^ft^ 9 f 9 999 9 f^ <$tf^ 9 ftwi 49199 cgft ftc*r« ^rosTrr 99 i 


C#s 99>9 Pl£9Ml9 *ftw%9 2f9l9 I 99, b. 9^*1 99§f, b,. W( 99§f 'S vs. 9T%J *lftw I 
•9^ 'I *lfo®r : 9$0 ^9599 9S9 99 I CW , 509Hblb5 , <^l$b , ^TlWlW ^T9 Jlf^f 
9f| ®i ^Piet : ^191^ gt gi^f , 

*tIt%#TSf : gfTff%9 «um I 


io.<? ^f^TK (Position of mineral resources) 

^rf^sf R.ctw wgf wf i 1 w vg vsnw 3^9 -?ff^ ^ 1 

fei ^rrm gr c<p#r l^rr <$*\ tw^rn 1 ^ gri% c«fc9 

ffeT519H-f©r51C9lR^lWf1 ^9^9, ^bl^ 5 1- i 5lb.blpHJlW5) ^9^9 CTHM^-Cgi9lJlW5l ^9^9 ^9Jlfg 
^TKH ^fW 9^f ^?r I £®Tf3iJ gf ' 5 H^?lW5) ^iPl'&r-C^gfST^, ' 5 fJlgf^r?TfWI vgf 9?jrffgf 

wt *fftw ^9 ^ThsTrr gm i 9Km ®rti9 ^ 9 ^ cgc9 ^ 1 



wh 


1<?8 

m\ ftmm stppse ^gft ftfts *tim ftprt> m$tir mrtf 4mf*rara ^ 

*® w *rat an# *m m 1*m *iftiw 4ca i ^s m\i$q m 

l^-'ii^t-M tsimr wiifii* msr ^twm «tSHv ^r i c4tprt<3^1^'5*it^m^*t#3T t?i 
^fl^3rft^^tc*t1 a i*itsiCT'^T?ri ^#l®^wiiw'sritsw^OTi mimit iw»i aw Pw?! 

^i ^ 1 a l s flw^Kj(?ii s l B ft^PTi ^'Pl*it*tc s it^ «iH 4 mm \*imh '#^ 7 r*t 5 F *tte?rr^t?r i m^l?rm»lPTf 
mcw^cm't’imi 

ho.\s '0'ilPw *sm ^Pfoi ’iStal 

"J^TS 100 ft.ft. 'oilil'SWfl fwlfl *TTQ I R 4 IS 
70 ft.ft. Ifihfft mft me i dmv 
44 ft ffclui HRlwIs mft 44V'®rtafiSc,'® <44 

^ Trfft CTffi 4ST I Tjft ft4tBRT fta*lt4 
44 ft •il'jflR 4lftftc*r 'slwlM fiftra me i 
HftlMl 4*T 4CS ft4tiT ^jSt »IWf»lM ®T4 
4sn ft4to 'ifompfa ftfeps ftcusr 
ihNrflto 

bo. 8 (Mineral) 

\ijsH *it'^'Q -*i4n Rally's l *ll < w.'iG wliil wlw I Phl^c'l sIqii *lft*rti*f 

pR*i mirn ^ csft R ctm ^imh mem mu i 4*|c*iic4 m*t i mtft 

Ri«s| St4tBRTI i»il*i e mH R wilii ^iPter ”lnl4f i$j? ztols l 4*tt : wlPta *tft®r e wlR<p ^iRer i 

wtftm iftw : %t, *N4 f ^sjtft <im<fc4 CTtfrp *wrf ^pf msm ^fifi ^’tjFrr 

dlft4*iftwi 

CTtftl^ i *t1%«r : iiift4 ^iftm m*r Rw mfo 7 R w r Pitft4 i ^t^ww iiil*i Rpim mem m*i i 
OTl® R mMUI <lftm t^T SI4BT I W, i. 4f3ft WT <lftm « vs. *|J|%T *lftm I 

cmm, mMFftSJ , m m«t4 $5flft 

WT^lftW :Ttfft&4MliI»r , HcSlPmiN 
*m% : sn^f^ <m i 

io.ff (Position of min eral resources) 

^ «Wc$i ftpiPT wit W *jsti f%¥ 4 *rta«ttpp ’snsr ^»it mi 

citHwHIs R«rfl ^css mmmf&m weftsr HJ*il ^c*t RuhIi I ^9i^l«rla *1*^ 5»|^c«wi slPl Hw 
fei<M-feiwlRulciii3 «il<pfc<p, ^i^t-Ui^iPmiWii '6ii4l3+ mm, «HhW-rtlBiil«n *114134 
»inj4H 4at i ctW m «Hwe*w «ul*j i |i|Rulwd m wrtsr 

■SfPSt ^iftw ^14 *lta«| <j|fl I 'aihlsi «1C*14 *1^ fj?? ^14*1 «IW4 CTW5JT I 



15 1# ioA : Phi ’litis T t51’fi j«w j«w R*i>^ Elii »iilt»i 'ii«j'» 






c&[ ttWVH 3*11% : 


®*IWT: 


c^wiPh 

pasat 

'eutp atm 

RPl»ia as* t5*5Ii!Sa 
CANibla.b '0 (I < pI^ < P 



*l*a(f^ 

i. ^C^lt’^lPl^^OSlS^W 
Olits I 

ftdHfiiw as? iiJ'>5fIiSta Rc*i 
aiftftta'sftfa^asai 


fifa; rj faJid r:Kr<fc.BLl yCil y [<l 


%Ft« | atR 

^aa* 

o. ct!*5fD3ca (W^^aa/’SjjjT 
alah 

wmiPih camasai 


8. cU»5[55c<m RPl "ilRcfl 'bit'll a*ca ^Rl«pt'S l 

<t. %a fafiJT <3RT 'Sata JtTC’T Pfta ^Sl-H ^iT ®E® 

alPl vsqlRw *lBg atwfol afar cDj® lUScaa ^Iqrt WT^RH atW I 

■?I'8Im eata im wat cac^ i j^ atsar aica? ^ 

'0(l < ? , I5c < ?S * > l1c v ) RIB'S aiPtfl C^lf'fT aliSa^ ^ca 1%? . » > „ V; 

^l«IW^5IW w ltl ’flit ^IBIT^IPITwIm »|"1j| W*flta? ,;/ j f Q j 

*t. wH4la *ia#*a«t : at aftwaa {Mw\ *0? i ^ — ' 

®a*firti aR wl*a^ aiw '®l^w ajaals a>sl £& £ 

?a I IOC® ®afi> dlP5ca»S tat^s ^*la I^CJT ^pf^w ’toSN^t otn^? 

^ 1^4 '5i*i*rf ^at aai cacfer aiRwa ffiwa bWlilC 

Cbi -^4 afRR® i GsPtal^G; Fe0.Cr 2 0 3 , 1 5® Jo.® : cbH^a ^N*a*t 

^i?w^iFeW0 4 ,^%jTio 2 c&Na* a< RfiaJ ^la*15<p i 

a. aHlafi* *N& : aia#m taRt-fcw #%® a » aataai a *N%c® ®aft 
Ra'law , ala , Rlta»s 411^® 'HiiHt.a* a^al aa I J 3 a*ica» Ctp a 1 1*lca aPfaaa ^(a® a*al aa I a 
3 jaa caia* a^l^o ^Fpf^a* a*ar ^a i ca*R, ^n^PtRatcsi?r ^ta^a* a^ft^sa 

^m?R WlRaia atR tft ftf&® m* i aai^t>t4 w\%m ga*t 

i500-2000°c *mm ^at aan^P g%^® "aa ‘sw. ia naa*r 
^'sjiR aa at i ga*tf& ctp^ aR^a®r atw Pfoat i 


»H4lii 


15® io.® : wl*s^lii ^ta*a*t 


A1 2 0 3 + 6NaOH 


2Na3A10 3 + 3H 2 0 










«llft CTIW ^5^0 


^ | \5tfe S'Q’^o <WC°1 


Na3A10 3 + 3H 2 0 
2A1(0H) 3 


A1(0H) 3 + 3NaOH 


A1 2 0 3 + 3H 2 0 


CaO + CO, 


A1 2 0 3 + 2H 2 0 


2Fe 2 0 3 + 3H 2 0 


«H<pQ<PC<P CDCil 'sM»)k£|i||i) «|*3[ y lP k <|R>C'S <^| ^ | <4^ '*FC 5 f 

«ii4®4 c«ict i «a sierra «n^r «ii^awift\b «wii$w» 

CaC0 3 ($4 1HS) A ► CaO + C0 2 

ai 2 o 3 .2h 2 o A — ^ ai 2 o 3 + 2h 2 o 

2Fe 2 0 3 .3H 2 0 ((gflfcltfr) A ► 2Fe 2 0 3 + 3H 2 0 

'oM'eflsH : '*ito<pRvs «il<pQc < M TOl ^ I ■’>lh<pRv9 «il<pIi)<PG<p zHIc^fl fisc's 

5 i»Ki^ ^’pfisn^ 1%^ ^mm ^ i ^Refw <?ph, ^ii®i<pi^, <p>»i<rah ^onf^ Sqifi) 

'afflR'S ^E*t ^ I 

2ZnS + 30 2 ► 2ZnO + 2S0 2 

2PbS (Gga ffi ftS ) + 30 2 A ► 2PbO + 2S0 2 

*H*W» 'b®ai*ll$'b « ^QT 4*IOT <#*1^ W 4^ 

TOOT11BN) 

CBf^T : *fl^5T sN*(f*i < P •'ifsHI'sl <4W. ^I'S<I «l 1*4*1 C^I*H 1 

*41^ c?l-H 

/\ 1^?im Li + 


2PbS (C^srfBl^) + 30, 


2ZnO + 2S0, 


2PbO + 2S0, 


v lt5l(5|?ll>l 

<WHl$IJIlv| 


«lf9|w '»iI < pI3<p «W e l?f 'sfesRciW 


'smgftftrrra 

■snwtf^Bf 

(astfem 


Mn 2 

Zn 2+ 

Cr 2 " 1 ", Cr 3+ 
Fe 2+ , Fe 3+ 




GTO^ffSPTt 

Pb 2+ 


^5W 

Cu 2+ 


Pi 8 ?® Is 3,*tt 

Ag 

csfH %’tw •’tfeui *rm 'sn*Ri xi»ivi5^ 

»ll4lis <It *llsi 

Hg 2+ 

■‘PisciB «»ils>ls<.<ps ®M | erls e f 

airc-iw 

Pt 2 * 


Cstl^s^T^t 

Au + 







iffV 


8 . 

W ’ s fl^ Rlfata *fl^«itejH , wc's *im*»i ^.uiRi I ^PPf^R^lW 5 !!^ 

*Jl^ C*1C5 R«iR»i I <13^ ^ 331 «il**9** ^T wlwl PHw> 'sil^W Rw’t *?wR»i ^ ’ta-qRac's «n^ 
c p tca%l ^Iw *j|^ws 15rPi j i dwil«r*i 3 .M 1 IV 1 I W- ' B rt*p 's <p<i ff il "3t <pR*i I ww 3JW *il'9«i 
tfl^'5^1^® ^<4$ *fl^ ’simR'sm* t^T ^1^^ 'Stf, <4$ d&flk<p ^1% Retl*H 

^C<1 1 ^>1^*1 'S(R|C | erc*TO 3,«l ^R'l \&R «C9|l5,'b ^ii*? I 

CWT, 

M20 n + nC — > 2M + nCO 

MjO n + nCO 2M + nC0 2 (UTflFT n= <t^I «||IU«I) 

OT*R, 

2PbO(s) + C(s) ► 2Pb(s) + C0 2 (g) 

<4 d&alw* «ils > l3^> »lf»kii I eic« *il'»^ ' a dii # i RetllJ'o ^ I ^ISK, 

<4 , *ltC'T ^1?R sW ■'pww I ipsiK *Jt^ AtI-H ‘4^f& R«rlsH firt^sit I ffUS - ^t "PW »il*ic»w 


Pb 2t + 2e ► Fb(s) 

^nsr^T^rr.wiiiifl-i^rpTSf.ftw^r'f^r, »uWiR«i t4^.c«>iRiii»i ^ fi^Hi i 

*iiw^ wl*l cMw> ■ p Nff% <w$js 

^ I ^f^RtdfltHs ^*1^1 R: M 2 O n —> 2M a+ + nO 2 " 

MX,, — *M“ + + nX" 


M” + + ne'— > M 


*1* : ("Iff ^T ®wl^'b (Stc^ W» A**1"H I 

$*IWl 


• ^1% CT® WfflR® 

• ynf'M ^ffa/PHRt ®ijIH 




ffeif io.^ : CTCttfl OTW 


CT5,PT5^|1^5 1 8 i!RI^W%l® , W^| <4£?^llt*f3tP8 '•'K -WM •fl‘1 <43 qM Rdl^l* »lH tfewRW'fl'l 

*Nffc 

i. SWW PWlfi* C^f& ^CS •fl'S | 

*. <44f& Aill"fol$HI4 ^ifr C*fT^Q C*R (,41 W I «MlH ^Tt «ttW I 

«. 

s. 







Xth 


<t. 4l«t w Tits I 47^ 4^# ^ffi75r<I ^ftit 6TC*I W <?Et W I 

snwiierM ^of^ w (<?m) <0^ ^ i *i<c<m«t #t cwtt <?i® ra <s, froTjt ~m ^t ^r 2-5 
*flFl?r sHeF’jc.'ll "^sli! I 



$.. i*Fs c<plc«il shlsf*fa RRhiI 3.csc«?,fa «7t? co|vj|*i S'ecss i if s P <|i^ 1 tt'G l 

*3. fastt^t ^5 ^ <wls ©t*iJ Sc-fJ I'er^l-fJ < PlS'1 C^Wt i*TC®Tt? 

8. ^fRT <3 ^\9w ' 3 T<c < p x o sjs^Js s>cs Rfaslftis sMsPfa ■>i*i]<ps e t fast i 
<t . VIST, ' 5 T1?I^T ^T farSS 5 ^Tt^5 te srac®l S<P»I ^PT ^fl'G'St <llcs fa «7t I vS'QGSS 

i if s p <il^f fas I 


'0||<pRgs 5 's «uhkiG*is *lfos $®Br R'os s>gs ^t R«tl<M sdciilw l 

«iy^Msi to *1%*# ^*r Rij»ih *nc*i fafara w rra «nw to «aft *n^ 

faspftw fasmff strain *7t I (W, Au, Ag « Pt I 4 ^RJ sKMfa^lPl^ W fftw ra<f « \*m 

(PwobO w w*mt i cwtt cwtt *n^ smr fa%ra «h*I3m»«i ^mtsfa w 

w ^rnn (w, i ^ w&fts «mrc wifao ^ 

fasflfao 3,GS «I ^f ^s|^fl5 ^H^fas ^5T I 



2Cu + S0 2 


RRrair& ijtpt ^ i c?ph, 
Ci^SCs) (bWWW®J) + 0 2 (g) — 
wra*t Rfasls faSdl^i ' 5 iwl1 
afarat^ s rafasfra c t^pn 


2C1I2O + so 2 


rat s>gs ^tra *rt^^ s>gs 1 


2CU2S + 2CU20 ► 6Cu + S0 2 

^ifa?r *t1^3 »ih<pR\s '°i1 < pR)g < ps ToMefISPt qn^ «7t "5J5f *t1^ «i'9il5.c'!J ’ifafto ^ I 
2NiS(s) + 30 2 ► 2NiO(s) + 2S0 2 

*m? ,a i'9iR'»c^ > qra®it qt ^fat ■srera^n^ 'WsiG’t RetiRvs <ks ^ 1 

2ZnO(s) + C ► 2Zn + C0 2 ; Fe 2 0 3 + 3CO ► 2Fe + 3C0 2 

c^lc*il c.<plc. r il m, Pi*Kp|«|c r i Wit ^t ^fat «/fom W «ih*|j<p I c^CiS Ref Is ^c 9 ! H 2 , Fe ^t A1 

sjs^Is 

W0 3 (g) + 3112(g) ► W(s) + 3H 2 0(g) 

'srf*fa «ifas ^’jc^is «ifao «isc*ra ^o% < 5fa?ra e t s^cs wt ^ 1 cwt, ai, Na ^jiR 1 





HPIftH 


bfeo 

<t, 

'sii+Rwd mw cim Mfo mRwm cms^ i ^ mA«nm ^r w?r ®hj 'mi^Rc-w MWffWMT 
T^ih<p c*mtw*?n te® ^witiirfl , oii < pIfic < ps *flw «mi^a RbtiRI'o ^bt *rt^^^r MR«r»it*rci 

*tlO«f TJfg ^Cil *11^*1 <PCS I til's*!*! , |R'S *ll'St'8 JUKI'S,'® ^r MT I W|C*faH^'0 ^1*1^1 ^0*1 MI'S*!*! *WW^ 

’iPiw <wil mIst i ^ alBnilw R*I*m sc*i I 

MR«f*ri»Ju , il (iiPivs MT^H] *r4 RP$ ’Sjr I i!|Piw RP|i MPier*i*i ^psIa wr*ij ■vis RR^G JHfl 
^urttfRPr® MRvj«i'^w?r*pff<4Pi®ttf RPitE'ffUrctrww^i ctsr, 

CaO + Si0 2 ► CaSi0 3 

M*1sl$l*l JM«I (iiPiftt-? MR«*»i*i <wl*iPwl»i PiRcVG 

MnO + Si0 2 ► MhSi0 3 

■^Is^li! ^Rbt»!* 1 qpl(to-9!Pl^ *ut»ilR«r PlRcVb 

FeO(s) + Si0 2 ► FeSi0 3 

^PiRc^ sH-si c*mI*i PiRm$ 

R*H*i a)R 1 *i1ti Sit*® tl'sc < p «ilwl RR*M et*ij vs|^ Rt-||*M 
<Ml ^ I CtPH, 'R»h*i aJl3*«l*i M**I13 Mt «lnl 98% RR^ 

^ I ^sf^RcSW ^*T 99.9% ftjp* ^*nw Ml MW 

m\ RcSMPt m% mww w mimuR* l^at M&j<r 
toI 3ST I t£ic\s ^R^ 9»Mlwra t»i|iE| Ml® fcaR <ks R'jjs 
<MM| 4 stmr MW <*raflj MW Ml ® 

ww 1 srttwiT mw w msi wn mnvfi w « 

■ihfaSIfo 4Plcs* ISiauM Mt fews mwt ■git 

MI'SW CwRItll I lilt P8W %Sf 1%J9, Sfoft ^FHT M*SW 'oiR^MT WiT ^ R«rlsH 

R&jiifl R^m m^iis mi®*iI mic© Ht*ii i 
Cu 2+ + 2e- ►Cu(s) 

wgrt tsm Mt tms ^ i ^uroiiroafll^r^ 

(fit £l&*il*i R^im sicalsn ^r i 

WRim, 'ftlPimtl, 4lWPHII*l, W\%$\H t »IJMWPHll»l ^ MJHjRRillil Ml^TWM 

Ml '8(l9>Rc9*fl Rtd^iiH I <A WMTWMMt «il9*R9>(.9> *1*11 Wtt «lwi«r*i ^ I 

■pW%^ : 

b . CMlf&m CdHOftCNrtl M*HWS 801 °C I WlRuW <&®$5 40-42% «W4JWPUll>l <3&f$5 58- 
60% f^WiT m 600 °C I Mjff ft«(* WtMHl# Rui tMlf^fllil Ml^R^llWfl 
C^H B T'M^ ! TfM J ?M stiJ CM R<m j i»|5 v sR RwmI vnl- 



tfeir lo.b- : <rll«# ®l'j^ Rid^i 





?PlfeR 




• R*hc*wi 

• Rdd wllSflR « ^jhPinN *IT? 

• RI3>*ilfi ’iRw - r^i e l^1^i 

«ul«jRR*l*i *H*ilw 2050 °C 1 1 °ijl®iRRiil*i <*W,»ImiHR!S N^AlFg RdPia 

»H*iiw 800-1000 °c <ssr*iWTi S’l^s Rq*fii Rmmi* 1*rra «ijI*iRR«i»i ^n^R^iiws 
CTH*r^Nr^sri <$ «mj w R^a^i^ ^R Rw&*il tom ^wl- 

• 'R»Hi*w ^ 

• ReM <ij«rIs ^SW &»tll»«l»i « '"uhpfisR 

• RI3>*il*i ’IBmH Tj^PfaRroi 

o. ^ilfl A«*HW* ->l*m krai's W 'iRwt'h? ^ 

’pR TOM ? (£| ’pR [ujR'tt ^R>] c^M* *|R3HC*RI 
$*tl?T ^IJWJT^sn -HR^C-Is dR>wii< ^BT ^ 

*1J|*IW •ll'»®H^ AiA^/A ^“IC^ 

(WNIH i|'6|i|\6 Ufa I 

8 . ^ >W I 

(jJaSC* ^Rstffor WM i RfoilW^ WPlBPQ «ll‘lR^ 

■'I'tCTOTO fa*f I [RlMDll TOM: 'Oll^RtTO 

*!W R.WW RPl-W ®t$ 

^tc^j Rl&nta ^lln RR‘iimWt^'SHjHi ^icm RR 4H^src®*fH3rn 

<t. cSRct iS^WlR's «il<pR^ P!lw R***pHc'is »ml<K R&til cSRot "^s l c'ol^ls S'ecss 

' s ra^j ^rtw '©’I’dW^sT i 


m. 


Rftm 

■sra^r 

jflBaiMBili 

ftaWffHgS 



Hw 

fas? er® ZnS 



■fl 1 Jl*1l*l1^H Z11CO3 



pi® 

*tJtFRTPbS 



^IJKM 











« *l1$5l1$fe CuFeS 2 



twwHftfc cu 2 s 



fajaeiSiEM 

^&A1 2 03.2H 2 0 



conform 

^Mrail’II^NaCl 



^HPHM 

^mSCaCQs 




CTW, iHHMil 


•’TMSCTl’I 



1&ar lo.i : si'sjlaJSt's ^tosi R^i-h 











?pii?r 


bo.v 

^1*1^ ^fl?! «n^Ri9Mi ^PCSlfVl I CT ^lat 5 l5^T, ' 5 l 7 3f iflT^, <iar>i|f^> tvsRc'o <iwls < M v s I 

WoW tfaslPT 1§P^ 5000 CWW 3000 MW W ^Tf ^ I Vflsr ^t ’BR falUT 

URt f^C5f fcoR 1 ®p=3j" \q <ja)vj|f^) c^f»f <p|<j<p?i l^r •Tf | ^RMJ v tRRlc e t f*Hlt®i ^ 5 v IIg«]S 

*^k(/t ^r *IR i t^W , oiiR*^»i<i fis*r ^lte<piH nIJiI i 's Reis 'RrW *rt^ 

^i?n cgrs? i Isp^ 3000 c«w 1000 «tw w cgrs? ^ ^ i 

’iR^s ^s[^3Rfi?r *rt^5 ftfeiva <pgji *n^ frsR <pjiI ^ i *rl^ ®it ,v i ,j p| *rl^ rwi c<if*l 

S.Wl*l ScHlwl^t I G<I»J*1, «im PTRf < pRc*i?l ReH 3,0*11 I (i|fi>G<P *fl^' 5 kW Rc^ic<l Recoil 

rr i ctw rfw c#n «a ctrbi rw Rkrr <a 

»iPiai>i UlPiar *iRt>iR§H P^ (i^tw l^r) i 9^^\ ^if^j ^r tost &a>ifr*iR 

k|I«wW I *BR taaia wtfl ^fijf ^spRt ^ft Riel's Rs^, G'sRg's "qj^f.'s ^ I Rcixi 

c5Rc*i <pc«4<pFD >ls5pjg « <u<i$lfl Sg?t 4 ^Bit ^PTf- 




4mn 

P5®T 

(?IW 99% 

01% 

wc»iji yW <i w»^*i, <j^flAg, 

ija, ^lf&, %?., ^45, 3>R<jar y 1lR> ^vojlR 1 


cm 74% 

CfflfSBlR 18% 

iwi b-% 


wtRffa 

P5°l) 

fJIT, v tl < P*4C*W W, ?RI?R Hws Ws»*ll ‘ s tl3T, 

«ic»tfll v li>lw«i ^lalilR ^JlR 1 

■R^r (gpr) 

VIH 65% 

35% 

wma, <w«iii R?n%, ^r, cs?t 

■®ttf^®T ^.vojlPf 1 

(gl0f) 

^ttfl 90% 
fl>sT 10% 

«n^*toic^,^raw, *m, 


'*Ul«a i WWU|v| 95% 
04% 

^nWCTRilR, 
v|jr»1lRer « 

CTW 0 1% 

5c'»Nklc | 8ffi <qR , '41^ ^oj|R 


24 ^]1^; 100% M 

21 ^Hcat ; 87.5%^f 
i2.5%a*nsr*R 
’SPTTHT «Tt^ 
22^jt^; 

91.67% '^f, 

8.33% vna 

<n^ 

t'oRc'o «q^^'o ^ 


^*iir «n^ « ^sr qi^r m ^qtti^ wt « ^bk 

qi^r trt ~ 5 $m rtcer rRr *i?t i ctictt *n^ rt *n^ tost $*irh, <?ph- 

«ifoic®M t *nft apnafi* Hrr to aa i <9$ to ^stjr ala 9m tost, *n^a >rf^wia 






















iPItirc 




t*isn (^iiuw) cwiffi ®wt& i ore* 

t^®T <Hlc.flfl ^Ttfa ^BT 7ft?r I ^|3J®f, «iRT $*IBT 4fa?l*f ^T I ^ R'WlS, « 

l^o C*M *11^ (c®?t) *T^"tt CffC*t^ I R>$p*1 'll ^ ^Ff ?ttw 

*t^«t <xfin 'sli3»n*wi ^R> "531 1 4f& ifR 5 d^ta ^tls «i^*l I 45 S^lih ”115 wls Pi'S*! "ks i 

vm od *i$wl> (n) ^ftuuftuw tor icuco 3 .cu(oh) 2 ] i 

4p|CV9 I 5^T?PT (tfs^fT, •‘PNflHD ■^tST Pl'0C*lfl froft v lfil**<Pta <MC*1 

»li(ii*i i$l^ <jw ftHR pM ftcsr *tor i M (Au) « gtfiNfa (Pt) RI^i i *j«rta <*«« ^DHlff^r 

t'ii^) ^ris&r ®Pt Rt*i 45 ^■®is ^.5t »iI3&i i *iI3&i 'iHw ^miR <h^s , ®w^ 5 i 4li» 

Yiw «rtwt (H) «MHb [Fe 2 0 3 .nH 2 0] I t? m ^T I^W 5515 W ’Itft « 'qftciH ^5lt 
aami 45 45flte 5ft 435 ft® <nw ®i 5Fi 5ft&t *rc5 5n 5ft&t 445 ® wti 5ft&i5 

^IscH FiP?f5t Rk*w fioft ^lilPil 'iR^'aci 3% »iiai ^ft^U'o sfl5 s RPmi «iIchI2<pH 15515 535 55 l 

i 5 « 8 



(5lft5 a^l^i 'ilftlOBrH 4 v l»ltoC t l)l Brtl 5lft <ftBlCHl 55) 
t&af io.io : t*lte)*l ^15 6 1 ^Rrfl 
• olsfC d> i| t11f&5 "It'S 45<. i C^C<P 8 *1*5S ft Ml Bftj'O 5*5 I 



• «!R£]G3$fl!(6c<W 5lftW hftftfr i ftft5tsjl5 fl5»[4T4ft® 4FPT £51*145 I OSFW 

41515 4I5F1 t'O'flw <psc'o 5 Ism *Tf I 



44 4^14 C5F1 418 4^. ^SJT I 


1^^. »il3t»l 2tfac£l&*f mm ^ I ci#5fi!'i wl^)a Picwi ’©*ts fes 5 ® 

Ifa tffcs 2tpm %b (»uh*hi5I^ w) 4f^ si^® ~*m jm 

PicUa §■*& few 'Q [Deis sdwH OTQ^t^ I «iw $.(.*!($ I cdfi^^T ^ I 





• asm *#Hi*itv8 »uia'»Hi$l3K aj'Ste *pmto a%t atoa amt aftem 

a<it<m‘ia (fctew a»afe*|taia ^ifoRvsiajtaitw 


io.i ^^sjl^ulsrlvi^'t 

zll^rs *lllc4s '^^W' 3 R?t]ft Rtff^ I a^fTW elk'll <.h]P|<P aal^ ^3t a^R 'W I ^8 *iK 

adfvitl? *laPf§ «l^l»l *BT J 1^1*l I ^JtS ai^RR^ N*SC« Ml’Vt'l 4 ®I^PS ’jl’^G'S «llR*^'» *n^ 

af*l«r «| I’ll 51 120-150 W C“ta <llc<l I ^osk^r »(k|l*l aBT ®lt'Q¥f <jl(R I 

ai^sa ato“Ma aaaila aatatca <*r® ®t<f « ^tatft atot aai 

'aulqfllftiila R^Hw saciil'B^lii ^lalPia ato 5% as* w aaaftaw an ^ta&iilBrlvs amt 

am i aaiam 'ajtafttoa, rniaan, ws, fas*, ct® ^®jtf^ ^aI3mi'eri'®<w t i amto i aia?m 

csrf& ^iiwa 21 % ^al^a|ieri\&^6 1 tSstt am?® ^jKjPiRflUiia 60 % ^aail&iM'a^s i toa 
■Wt, Tjcaafita, al^lsr?^ v ilR>«i ftlwrj alSw*® rmM, 'ifa's*® ai%r ^n?f Btca* at^ , i i *izifo*il<Ki i l W 
ala i £aa wMiRa EjUtatG ^(•nftPujIn l^ja «hbp i <4*|tat ^aatoerlm w 'aul«jI*lRalii at^ 
atsataiai 



io.io 

st^to cac^ cwt ai^$ aa mai^a^s at«at 

m\ ato wit, Pitoaa ato Mat, 

wmtaa aftm wwrt m> ato wn 
ato aatf #*n a«ura aw caPr w4h$ tor 
OTaw aiwkii amt anw 1 Rw&iiii <flaw 
^airoisraftwftaRrmwtPTfWaiaT i 

a^to ^ warn atsar am rot areata* 
aaiafr mwr amr Ra i anwiBM aPt aifim rotr ato 
aiw 1 cMc-9 er»lJ fi»lTD R*f ^ikuplfl 

^sBrnatosttaRamtOTTaai *wR.pa aa ffca ^ t>iot 
I 80 °c ^maia afllmw sftaa amtem aa i ai*wtraa 
M*wk$ H9°c area ataxia s^laaiBMa a^aftf *1 ot ala i 
BP§a aaf& to riot *taa ai^ stcaa aatcat aai 



yttaa ststca 5 ll*i® ataata aiaNtcaa aafD f^ca cat^w 


'ailca I «!iw dfH aal ^ti I 


fea io.bb : m a p al^w alalia Sosiaa 





IPIflH IM' 

>11*WM CTl*T I *Pfl?R 1*1311 SWH 4WM >11*l[^SQ-f> tffig *1l*Wlsl SP^5 W H I 

mts 'twHiiiR, urom, ffamit, ^ utwm wo% ctw 

*ll*WlWHI C^W : J ll*wlcas CTM 1*1 W kiwis'll “9*Sl *t*ll I 

*t. llWbl 'bltlllt'l*! 

1WS ^ipo ctM I 1H*F13W lUgT qf)lCKr(FM C*H®tPf *1l*Wl*l ift 

mtj&*n«sTiisi 

S(s) + 0 2 <g) ► S0 2 (g) 

?mm i ^i*wm ^ wtt, nScnfro c^dSiPmm c®®r 

«iBic«fC*i Pd'Slffi »iH<rta-^-' a ffll^'!9 I *nfisH3f^liRr <i|fl> »ihW£«ta <i|f3|® $*^1*311 

S0 2 (g) + HjOO) ► HjSOjCaq) 

lilt *tJt 5 T <£|f$l'F'^ftJSl s TC®S'VlS e M <£|fl> iiRfl> *l*rt | tiRT'inrs Wlto Ht ' a i'ojw 

ctM I <i(S SWH sja^JS ^ihR’SRl^ <iiPiM9 iivlkt*i I 'ola)\»l <i|fl> 'Q 4fli*iHI4 Itwts , ItsBT^ 

ftww i*r?R iwywa ^ <?nt*r ^?r i Astra ietci -hiwuh aiwfcr ctM i w 4t 

ctM Rwil^s ics nw* nt mit'!* (S0 2 ) w Tim rows *nfl* wirt «Fl vs 

(ilsoj •fiHwss*4n«w^wwi 

* 1 . *lHR*$Gta <flrf 3 ^: 

w muft* gc^jsr iw >mchii c^r ^iQuicH 
tvn*H « is 'iri^i «wlt fffcr >h*iRp®I3^ 

^V5 tvit*R « hwibm MfriMc* Jr 

P4R»^|«t»I PNtotHa Rwta Riwuil s*sl n I zlR> a^a 
a>ca<p RPiih i>*T ^aT ^ i (fit 

irf^ ftwta awla wtn i 

n *pm nt ®mtt® iRiwm m rtBw is in *rf cf^ibi 4oo-450°c 

isMsriafls snltHU it '»jHlI«al s i Phthailtw atelac-'w W STIR'S ncs ’iH<rta Sit 

- 9 W I 

440 - 500 °C, Pt/V 2 0 5 

2S0 2 (g) + 0 2 (g) ► 2S0 3 (g), AH = -197 kJmol" 1 


SWH 

b.<?% 


n i 

8 . 0 /t 


’ 5 RIHT 


e.tf% 


■jIHh 
’ 3 ®! 
^. 0 % 




'll» 

*..o% 


awjPr? 

3 ^r 

| 0 .oK 


ibH 

ifc.o* 



5R15H 


i ®rf “iic'sPiii <u<rIs 3 ft *ii»uh*4i5r so 3 ^ < i%iT e t 

^trt i RfositfE ^st5*tt<5,' 9 ii^t i ^sk Rfoai ^sh c#t 

tom c # \ ^ i »«nnpT 450 °c '®t$ni i ^ «imsm<j* *tf^rt5 c t so 3 

551 i R&iilfDc's ^kr ^R f^ 5 ^?tJt aR 1 i>N 3ft RI2»*ils srj «i^»i Rfo*iifD 
j^hoiR^ ^ y(5*t *wifta ^srr i »sw smr 96% ri w ^sft ^sift^ « «ifei«*i RR*m 5ft qaiftob 
<#^5511 ^sH Rfo*i<p »ijhw ^s*a i ifl'c^s vsM*iI® ^pfK R5&i rrtt 551 i 

Rmm 5ft ^prftosa ^nw <nft cm tot 3rf5n& <?¥53i wit ^pit 

Rh<pl«i 5ft Raft's < ll'0lc j isi ^%5Rt5 ,p ta RlW ^ '5551 J ihf<) > '5Q<p tiiPitv&jq RR ^5It*ft <PC?l, RT 

«i'oj'a | 

S0 3 (g) + H 2 0(1) ►h 2 so 4 (1) 

^sft S0 3 W 98% H 2 S0 4 «fl CIW ^BT ^Tl5RR (fuming) >!Mpf>iSte«> 3rf5n& TOt 551 l ^TtMt^ 
">lfofipv5fii<p 3)Pivsc<p 'QpiflR RRt55I I 'Qp|*iRc<P ’llRsi ' 3 Tt^T Pill's ^551 3c*j|er*R'fi <wl 551 1 

H 2 S0 4 (1) + S0 3 (g) ► H 2 S 2 0 7 (1) 

f^r >ihWbI3^ rr wi *wft rt Rite rrr ^-fi^o i?w% i ^hPasQ^ 3rfte Rift 
<rtr rr5®t 2 j^ ^5a « Rc>^lQ^ 5511 4 *rj aRm R\st5R w tor Rite c^i5m c^fBR 

»lhf<pSft<P tijf^PS' (7J1R <PM 551 1 *1131 (Rft 5 1^Sf 5.WI C 5 t5 5 T 3jftv!5 C5P*1lc*ll R*R 551 iflW, 

^&I 5CT ^illij C5TM <Wl 551 1 3)ftvb «n^<pflR v lli£ic < P ^&I Rifts iSRa aW5®I *1131 ^R Ra*I 551 1 

H 2 S 2 0 7 (1) + H 2 0(1) „ 2H 2 S0 4 (1) 

RhPpSIita 3)ft\& ; 3ift^, «rhq<p 'Q P^<p ahliiR^ 1 ' 5 k?“f CR5T I 


• 3R<l5cW»fD®M 2-3mL^R5I^1^ ^ '#T5C5TM^I 

^iwicica v i<5<i^ e t w i ^jnjt w w >t^i<tj R^ifD <m i 

• ^4>I5 c'G^IDSm iflR 5 fofb ■ y l'5lPli|l>l ^t55Tt^ft® K1 1^551 3)'5® <PCil < T‘ 55p|lSl »lhI<p5Q<p 

31^55^^ i 'olc°il'olC4 < l^w»p c t w i v tI^*q'ociJi W't ^Mrt w Rte>*iiFD <?pt i 

• u5>GfDSc<i 3RS'5t i>I>ji> f&P Pc?i ‘^c'o wliJI ■^il s if<p'5l^<p ^Pivu wl^l ^ i 

TOWca *ft5wt w i *i®4^wa ^jnjt w >i^i<tJ Rftail5 bn i 3ft«gM5 


J lH*llC'i ^C'O 5.G<I I 
• 5 v iw5i ’fD’pl PrFDs whfDi 
^r^sr^rkOt i 

«l4lt»lI^S'<p «Jjg^ f^5?W W I 


3)p|(.\!55l C^R (3lPl\5, | 0 rl$l<p 'Q P^ 1 <p) 2fWP*t 






IPIflF 






Sfcf: 



WtpHlW 




1539 

2887 

7.86 

*. -219 

183 

.002 

- 113 

45 

0.79 

xr. 117 

444 

1.96 


Wth? 

i£l'^rf5T i^f l^f *i|j)p|fi suynsli < psRfi I ^Blt^Pr cs(c^ whw Plait tt'tlttcs plait ^cs<p?lN B r 
«srx, R»a ISailyilfl <u<HI Pn l 


j * 




^T.IWte 


9 







a. *$toilt4 c*r Phi***^ ste4 w ttht- 
i. 'si%t «t«u «i!3ic»ri «il<Ki<p 

iii. MM"! 'SlfaWM '& 9 tf^te Hl5t»l ^TCST^ 


Ru>s ta*Hft j, il3h > f 
i « ii 


ii 'e iii 


*t. i « iii 


i, ii « iii 


8. PlPf (PlKliJ C^R l^lllt ■'It^l'O 
^f. 18 aulcat 


* 1 . 22 ^^ 


<f. 21 ^jtiafc 
^. 24 ^nrat» 







<t. ■I'StMd 'llPlW <$f5m CWSIH '’WWSfifo PlW^BT^W >11 , lW5f3-$ <£(f^- 

i. «sfsi *R«a-h *®M «i'®jl1^ 

ii. <^<pft> R’^bi'llii 

iii. ^Rsisff 

Rc&s wHTD ^$<p? 

i *L i « ii 

*t. ii « iii i, ii « iii 

<s. so 3 cy 98% ■mwWB^ -iiteciWw lift ctW atBimq^pg ^ TBrt -H i iRteffo 

i. ifll«lt«Hl ^P6 

ii. *tPf wtpf atss^Nft^te^csr 

iii. 

ftws c<pHlt ■*il3 < p? 

i i « ii 

*f. ii « iii xr. i, ii « iii 

Sftf: 

i. wlHwttatH ZnO IS was *UlH RltcU Rt*i ^»al ^?T I 

«l^ Rcd^cHs *ita|csiJ ' a ilcsl 5 *sl vj I 



wlt?s 


4iM»i Ami i 

«t. »M*lrol*^lNr*t«l 

*t. RUdS m%> 'spt Rftnilt^wr^r i 

c < P9*i «l'Js R«M sl&tilil *il'5, Pi* k pH*i *tt <pcs *ilci to! wil ? *puliM “w I 





<3 Riel's «iP's^ MT<3^It C^1®T I W. 'tHlc-MS ci'^t'q 

?PfRl*^f , *lf^F C®lE^ TjlT* 1»«J ^I'ot.'s < MC°l , i I 

*jp|er <p|c<p *qc»1 ? 

*f. 



^r. 1%sf ■'f^ot.vs R'kpMg'w '^'t <ij^»i^1®pf i 


Tpsfr-^.iRRR-iTr 



«mji* 

c'idjiPtom ^Hbpr 1 4*inns*ii « fcspsm c®*r war «hR*hm*i <hwt i $c®i^ 

^I5 , ica c'®*i ^IfV^lwfl wfoHI ftws < pl^'® fis*T (ii-rlb *bl-»i war l C’Pltw ’IjIms -»ilcH ^lt®ut 

Trt?ri ^iwid ^nspi *&pr aro. win 'Bcswwwj "sre^T i '^s'tsfotr « sit^t 

200 RI*um ^t ^isrow c#r w , *nf5s f^ cstw « ^tct wft, ai^R*^ *um ^t csw 

^JT ^*T (J|«tj?ltW $hH| ^Tlft ^It 33T I §Hl“l| l^f^,, sWaR-p ^TlST, ffcff 

^ ^ ^tsr wm w hmBwa 

Rw*ilii ^ zii^I^ip »i-icnfl left's tops I 



*flwt*lfl»ic'W *reftj ^t#if c®*iwar ^p^stwit^ 


(i) #iMi^pir%i 

(*) t*l(5l%imw> ftrc CTlPfa ReM fliMM WJf ^STC® 1BW I 

(o) rfcSlfislMfl ^j^js -9SC® ”I1 s < i I 

(8) 4tylhl4tf£H4 <rBTft 'Q ttlflfaBM ^JNJT *IBR I 

(<?) Tiwf® e al»^Rwl ftt&fll « ^ tjchj <Mtvs *m l 

04») sllPt^P i}*u « '$¥ fr®|j|si RQ>*il aj^. <4?r ^Nt < WC'® ”11$^ I 

(<0 «*BT MlP®^ iK! «|«HH4IUM «Wro I 

(v) ’IjI-i , t*1cSlPial»i ^*i«il <u«h1ws ^R*fT-'°( j 3 pi i ft e ^wjew m*H*i sjH3T toc* Hiss I 

(&) fflw «uhM»k B i, ^Pitaa zk^R>s 6$N®| ^Jt«Dt «w 

(io) «umcw, «i jilted « 1m aiftoM wx ^jwpfijc© *m i 

(hi) v ll3 wls SMsl xllP5^ jjwjs Jt©h ' s i*^ > r*ih\*i < ? <pl«r spat's 'its^ I 

(b-y m^i^m m*uw « alien cliic*ifl irc*(T *t!^r w ^ibr i 

(i\s) 'Sl^Hi *|hlfts ^il5<p ^"Ic^ »ta>'»i'9l sMN l 





sPflTR 




ib.i qjHlfi 

wtr, c&\ 'q griffs 5irm #<imi ^ 1 * 11 % ^riwt i siiMTOTO to $%t « eMi^R* stfit sitfTO 
R*TO TO wt *ic© i ro ^o tifor « snTOcsfT ^*if^iTOTO to aw 

w i « ®m<ii^ *iR<&«i « atTOs; 

eni'qft « btywww Res RaRUi f*t 5 TN^w ^ ^sws 
TOT WTO *W$\ ^ ^»H « TOf 'oi'jHpH TRIG'S 

fcfaf « StlTOs; TO?r TOs ws TOstba to #fl*ti 
qjNTO aR*^ ^?r i \3ftaca* 'sflfirtT TO aRaf&s to 
wifer sjateR^ ^ri touTO ewl^flta wp atTO^t 
sd^tihi c®5T at catfiiPuiiw aR*|s5 ajri afia&i 

Sl&nr ' a blk's ai4C«l C®®f at CHcJlRitosi Sacs «m% 

^*IWR TOlaaaWat^TOajmTOaRf^l 



ISarii.b 


TO 5 ! ^MlRsI ^T ^1% « a#T CTH I Wit, CKfilPtaW IW 
atjTO ’tiTO ^iaiR %ro amta aat aa i wit aTOa ^afit 
apt i caoat%na aTOtaTOa TOt, <ro <1^141^ ^5t TO, 
ftgra caM to i satfR>4 aiuaa aaia Iwt TO^t ( 80 %) i ^&rs 

3I<|R>4 *dlOT TO (7%), CTOST (6%), RSciR « «lftCTl 
RiBaSH (4%), cTOa (3%) TO WITO <4 *lfa atsat UI^TO U1PW 99.99% TOa I mHlRw 
'stRlCerWa ®aR<lR>Cs CflltolCT ataaa TOOT^fflRt atsatala I 

C + 02=^2 + ^ 

c + o 2 =co+^r 

CH 4 + 20 2 = C0 2 + 2H 2 0 + 

C 2 H 6 + 20 2 = C0 2 + 3H 2 0 + 4M 


^latR « ^sifTOcaa wa 
tswra 's ■*(% atsnt ala i 4 

*ltvSt<P RR>q <Plt«t CTSR; 

R^js ^'Rht'i, alia ^fifa 
obit's, Rah obit's, slflls 
aTO, TO afoliiTO RTO 

•aHjj -wit's <ua^b 4Sl an I 


W : SiaTO #ata aia^® 
^blR* <44^ ^slTO 
4*r i ^■>|t B iit<p f^blR aaf an 
cw? ma?® ^htTOain 
CTRflfnl ^tI'Ii ^blR ^t?r? 


^tlR 



WT'S'IIhH 

WIT 

4lt®ll 

413 »l 

4t^T 

c’ldjiR^iw 

tot-toR 

^T'oiW 




’tJPT 

TO 1 ! 


bb.b: ^I^Hi «fblRs^f, t'ol's '°(<i'bl 'S sWH^tMHi 

^ CTO vi||^Qvs WTO (Coal) ^»N TO fcflflt C^M *tJPT TOc^ t^o ^ I «Um fM® 
^sm *IW sfh® «i<ic*1<it4 CTO (Coke) TO I 











?rclirc 




ii.* ClAlftlllCWI ^IW 5 ^ 

C®»T (Crude Oil) St rttijtftsm C®a»r rtlSB 
t^s sAasi+fti « «wjhj 1%^ tes dirts ftwi 
vfilrtlftw smfa isasrffil ms wu 

®n®S •Nfa® ^ SS 1 '«rlfilrtlAv 

rat ^s?t^ ^ ^sts a&siw aftrtws 

(Refining) Srtl SlrtlWlI ^fetlrtS 
c®n aBrtm w ssi rt^lPmirt Riwh 
-^ taw tfcf% w css 

tow sis rtdiiPisiai *dpt, c*rc$w 
(*UlMlPH), S3t*Wt, WUlPlH (StSt 4ll^W 04^5 
cswiPm ss) , fares res, res « falifas i 

ii.«t*ieSift*iii>w Rtesj wu «mm 



fas : csdtiPraiCTssi^is *ifas 


cSi^PramstssM^reswMOO °c ^mtaiRr <rca stss <hws f^site faw are* 

diesis Rifaq ^Wstmt '®f s J 9J r rtre tHuiPfllw*i l<rt®^ wS ssls *p*il ss I ^w*t ■9 # iIc j js sc*ij 20 
°C 'af'Wtoto Au> cadsiPteitwa cs TO an%r «i^»4i*i miw vsw sis csdiiPiiii i i arts i rtdjiPitiicn 


2 'em rtdjlftillil SflS S1W I <4 TOW sAcHiW^M 1 rtc? 4 *1% TOff aiW I 1 $sFC® <4 SJlSW 
si^ipo 5 *^ "^ST CSSStf SCSI I S^flPT ^c<p 'ss^l'^'s <3 PiPr®ltfl 'o( 3 » “pcs LPG ’bh^H 4 >lw < 4 S*. 
awisr^lii ^wS^iiiw <imis i 


diesis 21-70 °C ^atSSl^ SSH CSW TOE* CSi$tS (*UlPllPH) scs i rtdJlPtoiw ss<Rit 

5 *w pulls ate* i <4 tow sAetMta 5 rtc* 10 * 1 % TOit ate* i rtdilPhiiws <4 §toc* 

CSERstfacss (StfesfesW, JII^WMM) SjWlR few 4 WM *STS 3 f I 


to toow 71-120 °c smut tos cae* y&tfs toe* stmt scs i rtfciPutrt tows lostn 
stmt ate* i <4 tow aAe*i*tfw 7 esc* 14 sfo * 1 % saw aic* i cscSiPitiiwfi < 4 $TOe*TOift « 

' s <u^r.Is ^st^r i 






TOlTO 


«wr toicto 121-170 °c wriarr wcuiPm (*msnf3^-i : toti 

rtdiiPliiiw i^wit 13 wmiPw toto 4 wro 11 <s tw 16 *tfw tout «nw i 


171-270 °c ^miarr <siw ^r#^s wict Ifewn c^r tot i c^idjiPmiw *i^toi 20 TOt T^cbr 
Cost » I i£) TOft 16 CTO*P 20 *tfw TOUT » I CldilftfllyM 4$ TOtT^s i^srSf 

TOT'tf^CTO tawerklcew fec-W TOT TO I 

271-340 °c ^srniafl w oidjiRtiiiMii ^ tot, <^*r « ^rift c^r to i swr 

^t#fo TOIW •iQwllH. Cost TOT I 4 WIST A)$ 0 !jl 4 l$M 20 35 TOUT » I 

c*R$iPl?nPRr toiw ^ tot to i 4 $ TOWiarr <^r#T^o 

cHcjSiPisiIms oro tot i c w icjjiPiiiic»isi <*it toi ^ 5 wkic©r*i ^hiR ito*. "TOTt wif$?r 

few TOT TO I 

340 °C ^mt 3 TRT ^ TOW TO TORT# TOIW R^fiM TOT I C*ldHPl?llCT *FsTOT 50 TOT ^Wlk CTO 
« I^R W I f^R ^PTO TOUT 70 <$& C#f » I C*ldjl%m CtfFP 2 ff^ 

R^Rm TO®! froRoo WTTOW TOT TO I 

*S)*MIM ^fSfaTORRW <R RTO ^ttWWTO WTTOW TOT TO ’TO C#W 4$ C*1<J}lRiillv| CTO^ 
RR>S) d^'s TOT TO I 


tf^(QHJ,- 


« ^it^TPTOW WTOT ’ifoo I <*TC® « ^0HIC«H TOTTR 'STtTOT 

RtTOTOTCR (C x Hy) %TOT C 5 PTT TO I CW; ftcTO (CH 4 ), $CTO (C 2 Hg), 


(C fi H 19 ), CTO ftR (CJL) I 


*l$0i}l4>lTOW SWlTO ^ 'oTC^f '»T 5 t TOT TO I TOT: *|$0ljl4l4-l « WUIMI«11>* ^|^|<>ITO I 

'sulwlwlb^ C'oRjll «ll sl wlRc '8 RJWPm iTO*. RN ^>W 1 P» C<P*i «1 ( < pRPl<P mPivto) RJTOWTORT 

«UlMlwfD<J> CTW I (WTO: 



GTOf®M 


^TtTOfTO 


TOJlwIwIb^ RWWTO <? , \!j Rt ‘T R*TCRW RTO%T ^TO irM I ifJTOTO t^-TOTO SftCTO R#5, 

<pIto-<pIto (TO 5 !^ <4<P<P TOTO (SRI ‘TO 5 !^ t^-TOTO I 




OT W l^tWT WICV SWUlf W \o|cii4C4 ' 

I CW, fSWT (CH 4 ), (CH 3 -CH 3 ), (CHj = CH 2 ) I 


^ ^ ^ic»t ^at ^jr 1 ^pit : « ww*$* i 

• p iMf < pr^ ifi^s >ivn 4 in§i ^ «i»tj'oi ai^ic«h 

^Ht ^ ^Tl •ilCHW 'aiJHMH (Alkane) ^lt ^ I PW, 5to#f- ^PT (CH 3 -CH 3 ), 

(ch 3 -ch 2 -ch 3 ), l^Bd^ (ch 3 -ch 2 -ch 2 -ch 3 ) tsuft 1 

'spiilte 3,l$0i}lvlSG r ls vlsi Plvc 8 ! «i'a'® ^ vlsi 'spfat Rl^C^ oTt^s 


'Stm ^ W- «ul*iftH (Alkene) « (Alkyne) l 


%- (CH 2 =CH 2 ), < 2 frf*R (CH 3 -CH=CH 2 ), (CH = CH), cat'll*! 



(CH 3 -C = CH) I 


Rl^sj Wim CTM PlG*l ' 0 ljhGV* 1 , '°Ul s 'lR s *1 'Q 


^■UE£ik£UI&[«l]l>£lKa» 4 VlCE]tS[«eK£UI&Eil»E£X«lldE [<5 







vlsi f* 1 vc®l ‘flffi 5 'Q 1 W®H 5 | IvG'o I ^GISGV 2 WR^> ^ ' 5 ffl VS I ^ I 


^l®f: PlGDS Gsl’H^GV 'Q 'SPP^J 

h 2 c h 2 c — ch 2 

^ch 2 

H 2 cr HC^=CH 


'°UIH'' 1 I^,I}PV GSIG’I ^V VS I 

O 0 t> 0 


r fa|j|«iWHj Alkane): 
vlvi l*lvc®i vlvi < 1?W 


< 3 VV VSG'I W i£f^ VISG 1 S 'oisFl^ wl'BfJ'®! 











Al$ClhlWM SIS! ^ I A&GialstfHd ^5^1 WIT fllWT (CH 4 ) I rtdjlPUlW 
Al$0!}lstfM?! ftteW I cadflPlSW fftw ^PR 5 Sflo*T AiSoia islets *$& Wt AS I 4 

S'Sf^ t*tac^Wl “ll'oern* SA I 

81*$% : <MCJ?|P|i4|vj (8& ^5 Al^S stfs »IMl'SWII$'b « ft* C¥tSt A'tfs-^1$-«WII$'b 

AI^I4I^ (fttflS) a^Wt^ll Astfs viWh^ll^ (CO) « H 2 'W 
(C0 2 ) « H 2 as Isaacs 250 °C wnajm ^5^ fscss (Ni) aheMca* ^Aa facs AAltAo wi si^r 

afsstcalscAA^A^AAi 2<50 o r 

CO(g) + H 2(g ) - ^ CH 4(g)+ H 2 0 (g) 


C0 2(g) + 4H 2(g) " 


250 °C 
Ni 


CH 4(g) + 2H 2 0 ( 


4Al^t CA($lR|*llWA 'AlxPlS Allots at^o «IJM«M«1 stoM^lil «tSCAA (pyrolysis) ATATCA ^ 

«ijhmh a^o sst as | ^rpnpBT ctot srt^ffcs arm Atssm cacSiPuiiwa «wr wwiPww to 

^misim AftMMlSPw W ■UMMUrat'o ATAAtA SAt Affot I <4AH5t aSNUBT ABlfl> SAA CAtS 

«uhcsi a^'o ssi Ain 

Wifa Atf : AlAWUlslAC , 'l*l ’i°1 r il'CA, '^ib'lkA 5 'Q G'ol'O '»IS > St C<Hc’l slA*i S?ATlA i&AA I ^1"^® 

AtePPl^PW AstfA TOIJ1A AftSoWA AW 4A C#s WAt Af^Afto AS I 4S CACS SIS S?ATt 
RI*1<> •a ** 4 ® aIaw&IsIai *IjI^1*i ; 5 lA 3 A'lA AtCA 5 1 awfi s^ ^olAStilflA Pico I Ats CACA 5 Ac*is sIa*h 

to itt ai^isiaa wr wsts Atcs i <aws ^•iiw 'SbiRs s*r ^mians ^Ats i Ats 


aa^t s^f® Aitcgtstfa cAefcws ^Ahcs 36 °c i s^f® 
caPt aca caIAa^a wisa^® aA^a a^P>«i as i 


ansa tout 16 at w 


Iacaa 


acaa 




Cft, 


CH 3 -CH 3 



CACSH 


CH 3 -CH 2 -CH 2 -CH 2 -CH 3 

CH 3 -CH 2 -CH 2 -CH 2 -CH 2 -CH 3 

Ci 6 H 34 


C 20 H 42 


AS ii.V 


AAATsA 5 


-183 °C 


-183 °C 


90 °C 
38°C 


-130°C 
-95 °C 
18°C 


37°C 




-164 °C 


-89°C 


-42 °C 
-1°C 


36 °C 
69 °C 
135°C 


343 °C 


csfrowst 


*oi% 


*oi% 



a»HRs, ■»^u*ii'is 's c®fa s^at 


Pw% "sM: c 7 h 16 , c 8 h 18 , CjH^ cata*jjpits siaasa shat a*mrs « *^&sks 1*ia i 





























«IJMt4*T>|Vj$. 414^-414^ G 4l^T-*|$CI!)l»pl x t%»t# 444 »|»IMl§| 4TO<I TOJCT *lfoo I 4$ 

g*>i>^ toito© «itoR4 RBhihi ^aro to ^ i 4 tot 4OT44 ajwifta to to i TOrfro M 
«H*l%SNl 4?tf 4tTO, TO, *n^ « «rblt«« TO* ftfTOt TO TO 4TOf4 «H>tB*l (C g H lg ) % 
TOft&ft4 4 P 1 ®, (Ptffcm *n^ G aUlPlTO aiTOlTOTO$?T TO* Rf^illil ^SlTO TO TO TO 
«(jl®lG41»W^' F fTO, *JIg®1Ig»M aR>**Ml G ^ot%r Rc<lNl R&*ll« TO I 


TO 5 * : «IJI*IW>I^ 4t4T « ^ltcTOTO?TTOTO *ifo© I 4t3=T « *)$abiierl«M $TO$ TOT TO<f I TO 
4l$M«I ^JlTO ^OIjlOBH TOT I *l$0!al4l3*T 4 «|JHC4H qftlieM 4 TO? TO* 

TO C0 2 (g) « I^Ofe) TO I 4$ R&TO ’tff*© •fiNW Wtl TO, ^1$ 



CH 4(g) + 20 2(g) “* C0 2(g) +2H 2°(g) + 

^2^6(g) + ®2(g) —* 2 ^^2(g) +3H 2 0(g) + ^W% 

t^f^TO ' s lB | IC | erc r l^ *iswsite, < 1^s 4 '0|jl s lC4C*i«l 4^ TO I l^Gl C0 2 ^ 4?T v liii<lG's 4% 
R<ll® 4141 ^GlM^ TOT CO(g) G 4t^*T C(s) TO I 

2CH 4 ( g ) + 30 2(g) — > 2CO (g) +4H 2 0 (g) + 'sl v Hl« 

CH 4(g) + °2(g) ""* C (s) +2H 2°(g) + 


4 , j^ h^,«h >4|5*<tT, v |I$1g < H G erl'Slii «i^I's<q ■spl'o^l^H <PGJ1- TOlTO 44) 


*jic«ii»h at^TOH: tomiw af^Rtm «iji*ii4i«m 44 ft fifror i froia ^ jj4ii*iii4si (uv) 
tjMQt*w to* f^rr to f3Ni$«ic#im$'b (CH 3 C1) ¥»i$c#iMificTO (CH 2 C1 2 ) 
(CHCl 3 ) g cfcroi^r^ (CCl 4 ) to ftm to 1 R&to afa tot ftroro 
44fc to *i$qiiic«m c^tf^T wjuT af^*#^ to G4t4t® arm $413 to i 

4f& f *|44 Rfo$i| 44 4t4 ■> 1 ^G'Sf ftw* 44 TO 4 I 

CH 4 ( g ) + Cl 2 — » CH 3 Cl (g) + HCl (g) 

CHaCl^ + Cl^^CH^ + HCl^ 

CH 2 C1 2(g) + C^) -> CHCl 3(g) + HCl (g ) 

chc^ + ci^ ^cciy + Hcy 

«ijhc4mh c4if4T a%*im ca<$ic4fa4jM fan* toj ^I4#3*f i «q^ Rft*iw t^**% 
gpbh^ (CH 3 c 1) 'Pmwui snTOfro gar (totoi^t, a^f%) a^^fTOs 

toto tot to 1 T5itc?roif^?*TO (CH 2 C1 2 ) troaaiRt 3 ^ giro %ro, SfeTOifrot^ (CHCl 3 ) 










rat GFf^'sIVC^ CFWFFFF ttFRR? (®Wlkst^ (CC1 4 ) I'lt'sraN mmm 5H¥ fwm 
^rat <osf i 0 s ifw iF T^w ^taaraRF? Ira^ ^ra° R<ite®ra <#raw f%®s <k*i ratFi 6Pif^ ^R*irra i 
cKjlC^RMf^R tstw 'Q Wl£4 W^CW ij^l^o mm <1tCsf I 

®f<s^ ^t Rc<ilw (Cracking): 

Fs 'Sf'jF C«£® 'Sff^s <5j<^ i^Fraf^l ^5 'Sf^s *lf?Hw FWRra 5 ®1®*T <W I Wl®^ 

3t«Rra mm ^?r i awraFf^flra ^f wm « fra, m wi% ®i®ra fa i swifrs. 9^ wt*t ® fra 
aajj ®t®*ic<p m<v\*i wi®*? fa i ®i®^ stfiirara cfrat ^fr 5 f^farai fajj <ra fi i PiRirara %% 
IjN *afp ^twfFtFm, ^ftwfFtF?ra f^m ^ i 4 sffem 4Ff& Fgrai f^sr 


C15H32 * 2 C 2 H 4 + c 3 h 6 + c 8 h 18 

tf^Rr cslTfFf 

fffiwra wi®f f?rfaraRF fF^RA Swh ff rara 


■^r t 5 ^ ftf*it> «rji»ic<M ► 



wt% wi®f m Rmi«h: %f I^iff ffiwrf tw fa (O fifa) « wiFrtzrra (sra 30 °C) 
&q*s w fiff 9m°m faf cm, ^ f*tFF 99\$ ffrff 'q FFifFAra f*m mm rara 1 

steM^lii wi®f : wi®f fFfarara *tfw <jfFr mm wft mm mm mm ^tf awraflra fFF®A fa 1 
mm fwm rararaF® fw^AitSF (fflifc , FR#Prara F?ntw (Al 2 o 3 ) f f>#F~ wit F?ntw 
(Si0 2 ) ffff mm ^ 1 fw'SFftsra mm ffiwjf far 99\^ Mifr <raA) i tF 

®[Jl^f^r?rN, f>li=1<P“*H 'S 'ilfslCeH FFR 1 ^ <1^, AI#F I 2f®1 <RF3 tiAfsRfWF F* I WAFFR 

(500°C) « fra ^fw ftiffff c®t® «« (C«. C 10 ) tw§ mm rara 1 4t 9(fem *rwp 

FTHd<M FF FTRFcFfi^ Fft£$RFt<JF (CFlferl) ^<A?[ FR I SfsRW 

ftCT« 2 f«im t% stjm ^rm 1 ^ 9m ^ ^mm ^3 9m ^ ^fr^i 

^Htf^ 1 wit mm torn, c*R$rf*im i^icsr wr^^ ttfa^ri 1 ^t 9tfmm wjw tw^ 
^PTlpR.^ C’R^Pf ^MlPid® ^tfwRW Wt ^IWI^G wfj|<rjf^H 'Q ^it^lWH FPT Wf ^ I C^R^R^f^Ff 
9m ^jptm cm ’SfFR^iFP^ t®R ctK « ?nf^s twft mm 1 
C 18 H 38 ^ C 6 H 14 + 6C 2 H 4 

c 18 h 38 ^c 8 h 16 + c 10 h 20 +h 2 

^rftj mmR: mmrnm 9fi&% t%F^ ^#i, ^iw, W^wi^ cw=t %pr^ 
SPTl^Pi4 t*R^ 'SRFJ WPFlf^R 5 BfF ^RF^IW Wt ^ I ^llWf^ '^‘i, 'pRFf ®Ul 5 1 (. < P r i(l < P 

C^TR (^ twfe 'SRJ « WPW| ’fllR <FW 1 W W^J ^F^IW Wf ^5T I ^fFd<H C^R ^ 5 2|3^W WFT (^Fl 

csim ^irw t^fsiw w cf^ m Fra ftKi Fsrar rara, rar <m raif^t cfh : 

(i|t l m9m raraf® ^ 1 


■^Ftl^®, sPFraSs'gbo'51 



SlFl*M 




0. (WhfFF « 'SfltFF#?) : 

^^feSjtFFFMF FFFF t^Wf Ws <4F>f& tF-F^FF 'SfFFt f2j-F*FF FRF 5 <4F° F^FOF FFf*tF> CFlWFst 
^FO^lOSH FtFt I f't-F i FF i W^ ^fttSafF^C^ ' 5 TTMRh ^F° filJ-F^FF Fj^ 'FF^ 

^F^FFFFtF 5 sfTtWttF FtF I 

F 5 . ^n®iR»*i (Alkene) : ^TCHfoMsi FFFF 'f*tF 5 £F W3^s Ff& FFFF FFFTFF FFFI iF-F^FF FRF 5 <4F° FFFtFF 
^r#f^ (fiwm fm *tf ^t i ^JiFfFF ^FFFwtitftFFftftfFF (CH=CH) i 

«uhRh 2Fj%: c3% fwfj (Ft^t gff%^s fifft fif i cF^Ff^jm forest ftfi^ 

^ji^f cFGjtfFFm cfif 5 srhs ^trrfrpf a«tF%r ftfict sp^s fft ^fi 

CFOjtfFFRPIF 'StRpfF 5 < Hvsc*i 3t*F> c < KFlPlC*1F ^FRifF tf39lOb£<H (C 12 H 26 ) (F 5 FFI$F 'Q 

(M&m ^rnttreF tF^Ff^re 500°C wtFFtFtF &8*s f^rf t 5 ^ f^ ^jtFFH « t®F ^f i 

son °c 

C 12 H 26 — — — ► c 10 h 22 + H 2 c ch 2 

c !2 h 26 0(J — * ■ c 8 H 16 + c 4 h 8 + h 2 

tFfFFtF 5 ^JfgprfFFF ^Ff^Ff%£« ^^0 Wl Ft FHRpSRjF i#T© FtFt Pi^fiivs FFFf FtfF 

'FFFtfF^s FCF ^fsrfFF Ft ^f$F ^FFjJ <!>« I 

h 2 so 4 

ch 3 ch 2 oh — ► h 2 c=ch 2 

ai 2 o 3 a 

ch 3 ch 2 oh — — ► h 2 c=ch 2 

, 8IJWftpW C#o « FlFlFfFF 5 FF: «UFCFFF FTtF 'SfFlfFFF^F FtFJ 4F°s FTt%t, WF « F$F WFtF 
FRF 5 I 'SfJFfFFF 'stFFF'^'f FlFlFfFF 5 £Ff*RF>IF FFsRF ^TPfFtF 5 C 9 ICJjlC < pf»i < PJt 5 t t*R^ FIF^tF FFt FF I 
^TlFfFF FFFF-FFFF fF-F*FF FRFF 4Ft FlFFfFWttF WvW Ff3F I FlFF fF-F*FCFF FFF F*FFf& 
FCF8 tF#F F*FFf[j ^FFt^FF FFF I FFF, F?IFf©F ^F° FfFFTFFFF ^TlFfFFFF ^*1%^ 

iFfFFtl 

W: sfTtFfFF sf%®rF Ft Ftp FRF f^Ft FRF C0 2(g ) « H 2 0 (g) ^FF^ FRF I ifl$ iFfettF 

F*fao FlFFfF ^F*f% ^FF^ FF I ^TlFfFF FF FtFI, F^lFF ^JlFfFCT FF%FF FFFFt FfFFtF WlFtFFFF 
^FFIFFF I 

C 2 H 4 (g) + 30 2 (g) -> 2C0,(g) + 2H,0(g) + '5M1% 

^(TNIfCFF F^IFtSR: ’SfTlFfFF 'Sf'^s fi?-F i FF FtFtF ^Ft FFt®r FFTFtWF Ft ^0 fFfFFtF FFFFFF FFF I 
tFfaFlF ^TlFfFtFF FFFF-FFFF fF-F^FF ^FF 5 F i FW FfFF^s 'FF I 

1 . Fj^lW WttWF: FPsF F«tFtFF (Ni) tFf^f%^s 1 80-200°C ^tFFtFtF «fJlFl%F ^OStW r'CFF 







RtCR fafamt a^R ^Tl=1C<PH RR I 3sTaata ^5.^lt'&rW' t R (Catalytic hydrogenetion) RCR I 

1 80-200 °C TT ^ ^ TT 

H 2 C=CH 2(g) + H 2(g) HjC— CH 3(g) 

v»aa v5f'®SsrJ os^iCR (afCR ^aRpRa *RR attR) 3^ PfaRla RfaTCR RRptR 3 * 5 RR RtWlf^R 
(Margarine) RfaRvs Raf ^a I RtWlfaR RKR £v»fa aRCs aia^ Ra | 

< 3 if^R ^wS: ^TtafRa Raqiaia a tM gififf «um at catfaa atfaa area fafRata 1,2 
Rtai fafamta wr catfataa a*t taa^ aai fafRata Rtajtm 
aftt^fRtaatR rrir aat ^a i 

H 2 C=CH 2(g) + Br 2(g) ► CH 2 Br-CH 2 Br (1) 


vs. ^fJhR^WJl Wta®f: 'RTtafRR C<IV|«H , atP'RR W%a 3BtfRatR RfaRTt^tlMb Rial WtfRR RaM 
tPfaa gtrtaa aa i 4$ fafamta aa. w%t 3Pfaata ata RTtsRmatSa catat% at ca*[fa <p Pfp& ^ i 
$$ fafRata atajtm attt^tRtaRtR rrir aat ata i 

H 2 C=CH 2(g) + KMn 0 4(aq) — ► CH 2 (OH)-CH 2 (OH) (1) 

8. 3lfR RlWtWR: vsm (300 °C), Ft3 (60 <flim) 'Q wf<f ^5 2t«HRR taPt%CR 

sfltafaa RlfR atCMa RtCR fafaat RCa ^TtRCRma R?a , 

300 °C, 60 atm 

H 2 C=CH 2(g) + H, 0 (g) * HjC— CH,OH (l) 

M3FU4 

(R^Rt CRtCRT CRtR CW, gtfWCR sfJHtak'K.R 3fa7R*tamaa ^iRtfa ptRM ^ RRR CRFf C3CftfaafR 

Pma ataa %?rr aiaata aat ^a, ^ft falRaf « 1 %wa 4 at^sraa aa rr 

f*RR 3^ fafamta RtajtR ' 5 0l 5 1Wk 5 1 Sf^vs RR Vfff I 

9 lPl i llfl<Pfl c t: 

RfR (200 °C) 'Q ^0 FttR (1000 atSFlR) SfTtRfRR V5f^ R^RRa Rtt3 ^ ^ ^ Rtff%a 
^ a<5R <RR I v£ft fafRata R'^jJR RfRRta i£|R\ fafamlCR 9 lPml$l<p$l e t fafaat atR I (R 'Spfs^fT 

fafaaa vsrtr gf^R# w?mB 1 w ?nf^s m « ff§R w Pfenw ri^jw 

^vsp ^ I tPPR C^fR 5 31^ 9 lpRlacR 3 PPr rr I 


200 °C, 1000 atm 


n H 9 C— CH 


2(g) 


-ch 9 -ch ? - 


n(s) 


3. ^TTHRlt/t (Alkyne) : v5fJl 5 1<H^wa RlRR PlWf vspsvs ij# RlaR at;aj ^a RR 5fKR vga° Rla(?R 

^af 5 !^ earnest ^l^lcetR m *$ ^t I ^FlRttR(^W^^^ 7 ^t^^^l^^(CH=CH)l 


WNRltR 35^1%: 31ff%R sum 31 fttetaiR 1500 °C ^3at3m 31^3 ^#lfws W WI t^f^R 

Ra i fac^cRa ^#tR r^r c3tR 3t Pfena 3tar©f% ^13 3tsar am i fafamna aaa facRR a^ 





«t®t-%tF mm ^f i 

2CH 4(g) + 3/20 2(g) -> HC=CH (g) + 3H 2 0 (g) + W W) 
2CH 4 ( g) -> HC=CH (g) + 3H 2(g) 

FFHpRlF FFFft® ’ttlF 2f^s F>Ft ^F I FFlFfFFtF FFFft?® 


C#tBTF C#f3lF ‘ 5 Ttf% C^TT^t 


H 2 0 ( i) 


H(=CH, 


c#o 'Q frifRfs *tR : ^trcff « whRrf ftif ^tiff^^f^ «ui%r, wr « f^Rf 

'WFtF FfcF 5 I gt CSftF 5 FlF FFFF Rf*R? ' 5 fJl 5 1F>lFF 5 U1^t?T, CFltF 5 <4giF FFFF RRRj ’5fTMF i l$F ^FFF 

m'K ^rsf ^jfFFFtF fjRf wvm i ^jtwttF 03% ctHq fptifRf 5 RRfff aR ^stws fRf, 
'sM WMfaWF ^FFlF fRhmF iF^bt F>F I WMfF^F ^O&IO&H , CgtfsftFF FfcF F°£Ft©rF RR>*llF 
v 5 f«t 5 j^c| <^ 1 ®fjfp(f%^ , igtfiw ftcf F?iFt'§fF RRftif < 4 F> (^$,0^1 osh , cfRcff) 


^cf <Ft^r— <Fp^r ^fr 5 f^ff Rf*Rj <RM ^ag frf 1 ^FfRcf* ^[JHfF^f 3tt 
F°£FlWF RRmIF 2IF£F ^Fp ^ gif ^ FFFF-FFFF-F^FF Rf*R> RR i*IF\ 
(FIfc^Icff , (3tROiF) gif ^CF iflFF 5 F*FF RR£ (RM ^ag fff 1 


FFW : RtSF RRFFfFlF a^FF? <£f FF I 

h 2 o h 2 

HC=CH ► ? *» 


0Rrf area 

> 'SfifJ (XJF 5 \5fi^ 


hc=ch — ► ? ► 


w^stw gfNT «glRF FtR aSRFf) : 

GtlRFitF 5 £WF gWOF 1 Ft ’life ij^l^o <FCsi gM/FlFtR FS% EiF^ 3^s F>Ff ^F | 'S ’spr 3 ^ 

^rtwtFF%FF aw j ^sfwiF wiwiR cgtRF gag c^rW frf ^f 1 a^ ^fe^tFFFF aia/FtatR 

FiRf GJIRf E^FF atCF RR^ttF ^5f?? c t5f5; c t <KF Ft 4F° gFCFF FtF/FlalR <rRf CFFCFt FRF'sF ^ ft I 
^aafe RutaRF ft *n*r/^FnR c^ifsp efr: 1 ^ RR?mj 

^sl^'t 4W R-<^W 'SjsRf R-^RF (SHR'R ^*1 ^ 3TT I WT C^rf^F Ei^ 1 ^ FFf/FFflR 

Rf^ ^ 1 RR^rm cjiRf g <k^ ^ ’R^ c f w 

Wf ^5T I 

C 2 H 6(g) + Br 2 (5F e t) RRfI ^ Ft (g^FW F*f gR#F ^ Ft) 

C 2 H 4 (g) + Br 2 (5FF) BrCH 2 -CH 2 Br (1) (g^FF F^f fRff FF) 

C 2 H 2(g ) + Br 2 (gFF) Br 2 CH-CHBr 2(1) (g^FF F r 1 fRfRf FF) 






sMliW 


bVh 


^wtra sWggm srggji^raR^g ggg gjggig weg ra^wra slhg wgr gm i 

i b .<? *iPNi 3 T: Sffra ragr frrglra wrar eg w gggfg wfi wfg ra egRfg «rgt sfraig i gt 
ggegg sfraig Ara i si^Rxp sfrarg « ^figg sfggtg i sr^Psw sfggregg gegj g>wr, gtgig, «t®, center 
4 g°s <Ffisg sfggtegg raj srf^w g<u ; c®igig grag wwg, wrra t^nfg i 

w. sPwlsmg Rfogf 

4g>t sgie^lg ^R°gr ^ gr ^ggfww sgfesfc ^ragr ^ gg^rag gra ^ ra <jg^ ^ gjgig sifwgiew 
gfggigwgg geg i ^ RRpgig tsgg^ ^jew sfggig >gg° R&gg ^ragi gp 3e^>jwfbeg> gratgig 
ra I 

- /mm -^bbsbb 

sfggig eggra grargfg = A sfggig eggra w® = /B 

< 4 wt fgfRge^g gg^gj gw rai sfggfg g^r wgfg sfRgieg 5 <ps gfggrgwgg (Aion 
Poljnerisation ) geg I gs Slggtgwra grgfgWs Hg ra rarfwg gegfgig fraeg fglwgi 
gra 1 g» sfggigwgeg ^PT? 5 fT grafgig ^fggw ragig ggg ewregr swig g^Ej 'g^'gggffws gg gr i 

slggigwgs 

n H 2 c — ch ► -fCH2-CH^ x=fg%^wn#gwi 

x x 

g. iPni&m GffRIwM: traig ^sg f%f% weg sfggig gt swig: 

h . sngt^w sfggig 

st^fwwsfeg raiw sfggig gg 1 cg^H , ^%gg cggwiw 's ggi> gtBtt sfggfg gt g?pi?gjw Sewi^r 
gw rai sf^w rara 1 uewteew g gf glc rar sww wgr ra ggi> « cg^srarg g-g-g-g-g-g- 1 
cgs^o 5 «cgg g^g ^w gwg rai^ 'sfegg g*gg g^egg ewlra 1 %g 1 ^«reg sgrgweg iflggfgw gewf®f ^ gw 
rat %g f*twg <ptg 1 stPftgt^ *twgf, Sfewr^s^'s g^wirag sPwig 1 
^slxig cg?sg cwfg ^ig° g 5 ^ S^g wcg csit^g 1 csit^g wigi^wf ^fg^sg gfggig 1 ^ggfgg gigw sPigrcg 
22 fi> ^tjrgfegf srw i gigig gtgg 5 gfcgg gsg ^g# si^f^g 5 sfggrg 1 'gfgfcgg cgc*t srwsj ^sig, 
wwgrwig, wfgg®?, c©^ng grgig m i sr^%w grgrcgg era g^g[g egf 5 ! srf^w 9 m 

gggsHfg ^r? 0 gg gsgrra^ 1 

sfggig gt Slf^w 

*tw, wiwwt, i^g^ eg eggegf sigprt ge®g st^gf gig 1 siRCwcg ggregr gig ^ig° era eg eggg 
Aiggg ewgt gfg 1 Sff^g 5 *1^ rara i^w Plastiks era 5 Plastiks ^ rat ggfegi gwg 1 
'rarat sfwsiw ggesegg siP 5 w 'gsra 5 gfrar essig 'seg'c ^® 1 g <k*h i g^ fgsgwra wigs, 
Srf^g 5 ggiew esiwra gr ^oies ggrar ra raw fggiw gim gg 1 grgig gigig ra, egM 5 , ggesg, 
eggig, esfra, grfeg g¥i?*t sifgg ^ir?w, gmr, gig%, gg t^nfg gRifgg gmSt s^s gsgig wgj jrrf^g 5 
ggj giggig wgr gg 1 





hW 

r<h jjrt rPrir i ^R^RgRR rPrr crFfr tRfRR £Rf*tR>j R*fRt rrir wrt 2NP54 *mf& 
wfi rfrr i wrt cqft ^ ^^us r^ r?r RfRRR *ifos rr i rsrirr rrt rr 1 

RRrRfRR* Rm«t f^m §r **h tRf 5 ^ ®iTRfRR, sfiRfcRtt®, ^tr<rrsr, smfRR, 2 wr ^Irtrr 
RfRRRRR't l^mrn rtrrr srtf^ gp^® wt rr 1 snf^ « w Mrr wrt 4 w ^rptr crq^rr 
(RlR 5 ^eR> R>Rf rr sRRf cRQjlfRRR igRlRR (R^R 5 SR^s RRT RR I 

^W%T RFW: RMRlfRR (RfR 5 fs ^tf®iV||C<q<J JfWs tRR | 

CH 2 €H-CH 3 , CH 2 €HC1, CF 2 €F 2 
csnf^R cBtMsfftfsR 


RfRRR sr^r sfir 200 °c ^mMR, 1200 rrffr rirrt ^if^ri^c® tftfRRR 

RfRRR RfRf^R SRvq'S RRT RR I <Rt RfRf^FR 'RfRR 5 RfRRftR RHIRJ^ 'cftR RRRR f*tRR RFR 5 , RPwIttW 
RRq 'Q RRRRR 5 RR RR°x CRIRR 2FJ#R RR I RfRfsFFR 5 fRJf RRtfqR RfRfsFf ( P)fP.\ 0isity 
Polyene ) RCR 1 WfRR sRTRRfRR RRR 'fsRlRR (ferl ggler ) srrr RR vsH 

'S RFR (60 °C, 4R Rl^Flt^) tftfRRR RfRRR Rf^FT 2R$\s RFRR | 4$ Rf^fstfR *1 NIR RSRJT RR RttR, 
*lP|srlBBI RFFq, sRFTRR R^FTf^FTRsFR CRf*f '5R I RRTFTT *1Nf RfRR RfRfsftFR ^WT ^Fr ‘S'TtTT I 
4£R RFT^qR ’if^R (HEfHigh Bisi1yPol}EEiene ) RR I 

^RFfRR fRfRRSRR ^WRI ^ RfS? 3SR RfRRlR RRIR afsNICR •Rf=1Rl^<F^ c t (Condnsation 

Poljnerisation ) RR I R%RR RFiRtfFRRR RtRlRRs stjRfsRlt®, ^JlRCRt5R, ^fllfsFT « 2®rR 4fRS5R 
RWRrm f^RRR rfr i r%»rr ’iRwirrjkr «w?u rtrrtir ^ ^ ^s?rm w *iP (H 2 0) 
wT^rrt^i (C0 2 ) ^jm ^mif^s ^?r i (r?frt R&rw ^ str® *rrfr 
efRFR ^ <^^R5 ^ ’p ^?i *iPisna^g«f 1 ’ff^rrraw rfi r^ft i 

^ vsT-g, FRR 2f«R^ ^??fT Wlt^ftrf^R 5 4^5 ^ ^ft^If^R ^ RFR ^ 

■^R Rtt®R ^FR I 

nH00C-(CH 2 ) 4 -C00H + nH 2 ^CH 2 ) 6 -N 2 -+ {OC-(CH 2 ) 4 -C0H?(CH 2 ) 6 -N-} n + 2nH 2 0 

*lpRls]>j^q (#ff, (R^FTtW 'S (2ttf^R) R%«RF ’f^RFRW I ’tfRRR (FRR, 

(R^RTW, ^=T, fR^ fRR ^st ^sjR RRT RR fw 'S RRR iRRR ^sf ^sfR Wf RR Rf I 3T^%R 
RlRRR RsFRR I ffRR RfRRR (Rl%R, RfR^R) tRR ^sft, #f <RR°sRRsR RR ^sfR RRt RR | 










*lPl»ll«<l 

WI3 


CH 2 8H 2 

wsf ^f5t^rm^rf, 

atf^s^jm, sdP5<b Pfs 



c5^(^ 


#R:atf 5 R 

CH 2 €H-CH 3 

WBr ■sim ^t. 

Sfl1^5#f, 3tf^ 




C^I^T, 



<5w$ 


<p^ ) 

CH 2 €HC1 

5C t^, <p(S*S *|P|RCT3I 

’life ’Itt’l, I^JT 15 . S5 t < #^ttf 



^5j ^r5i% 

9 im<t, 

’iRcwiiwraitf^f 

CF 2 €F 2 

•S'hPC^ <3 'sppr? 

^Rl^5’f!3I, 

(PIE )^f(®?FR 





HOOC-(CH 2 )x-COOH 

b^bC4, C5^3^,'iT5I% 

^13 r #f, 


« h 2 w:h 2 )x-n 2 


gt*f 


^ bb.vs: Rforj *R 'Q 


«t. <imf^ « ffcfecv® siP&m* 

's v»r % £#r?&h fs>fk\s (snf^) gt raraw i ra graj rarai ®rmt rai 

W^ ’fig j rarf (coss link ) f%^F®T g&g <^c^ I <4 rawsl ’iPi^lW t*1<Kra gg^PTgcra graj 1t ff%*n% 

*lf&s ra I iW ’ffIpFif t*T^®PT^5S ^rai gg=T 'Sff^Ff ^5f ^ra I ^ ‘4‘Ffl? '8 9 tW 

fra 'srf^a^j rap® ’fra i wr t£i wf€f?r < #wi?ra 5 ^raw ^PEprff^s , <fFFrar srara ’hrat ra i 

4 ratra ’fPwfjjw errOTf’frf^ ^ i tmra 1 ^: ’tfWfra, p ¥ t^nfg i gfOTmti^gra ra ra 

*mrat ra 4 <r fgf%g rat ra i ftffg raraw g^rara ^rra ra^Fjre; t^mra 

raj ^raift <ra°s <£w$ ’tw f^rraiw gnraw gra ^sm ^ogieem raraw rara «rra i 
4 raraw < #rsra gtranmffc i gtraraffiK snt^p, gtrarntf^rag era *tw 4 <r gm *m% i m rara 
^grat *tra <#ros wrm ra i $ wrnn ^rra f^rraig am 9\°^ cm era <ifona fraifw ra i 
«ffwra#° stiPim^ ^raw 'srmr 5 i=rrarf ^nra egra ^nrr i ^ratra gragg-t eg#©° ra rara ^iff 
ra ra i ^mra't: girerat^, ra, ffra eafeg ^ tratf% 1 1 

f*p^isjfg ran crara ra^fg gfraragra 5 gregtsttf^g 5 's gfegrafik gtfgig 5 fra eg estfrara ra i 


g. ^lira gfgra gt mPiig* wi'Slii ijc^jji gfggr 's «igfggt: 

fgifg fg^gera ra c ^ ^rar ftp* < #ww ^f ?frf^ wi%r 

«rra i ^hhPih ^raf ^f’tw, am « ^ M ge^rw wm^ ’ffPUera g^j wtr w 









bV8 


Rrttor i fa% rw rr^ « «n^?r £®R geara afaaF® atf^'agaj 

cawRR i mf^ ^ ^pu <te?rt rr, rr ri, awal^ am^fo ^ f^Rt rrr at, Rarer «r w rr, 

fagia sfafaatfi, 'sw^f ^m, R^rer afaaaRretRT, ^^raat'SRt rm ^r^sr® rr ^ i 


aif^ grera gfaat errors ^a scat's arere i ffiaR RfaRR at atf^ aiaRrrea aara 
wit t^f fareffe® ^a at afarearep gfa® w i <afwt?a sfff^ 5 targra gtf&a aira'Gfaa aiat 
facaife® ^a fw a tf^ g^j gjr^%rf amt fareifo® rr an <a wrt mPn^t* rr armferereaa 
(Ni-bodgradte ) aglet arei WsF$ CTO atf>G4C4 g%?R CRR RRI aa RK® f^l® C%at 
(^^iw GFiai^, ^TtgfcRtt®, ^ttwtre?R RtafRft®) ^ag aa i $ w aim Rtgrea *tfka aamtaRa 
faf%g catreia gtf^ w i a®Rtre 1wi%tg ^f3R afaRR £®fa arere-i at aaret grea srtrerre; feife 
(Photodgradbe ) RRR®R® ap^^WsRa ail<KbRiat #gt<J flat Roller's (Btdgradhe ) 

^R I ^reaW gftRfRfRRlR RCR I (Rf*fR®tR gRRfRfRRR ®>tt 'S ^ CRre 5 3^s a>£R I <4^ RfRRR #at^ RfRt 

Ruffe's w 20 C«R^ 30 w atRRiR I afatataa -(CH ,-CH(OH)-} n 4R* 2WR afRRta RRt 
atRRT®treT aiRf® RR 4 R° S RtfRtfa g%Sjvs ^RR I Rf^atRreiR RtfRt® ga%T®t n 4R RRRa tRR tR«R W I 


snfSfcp aPRiRR^RO (7i Rtawa aiat gp^s wf rr ®Rt #aMt ^pnR care* R??tR a^ca i #aMt 

^mrRi *IR, ^aafareF awatre 1%ia 4% #an s^taifa fare Rijj^, snf^ *i 9m a^s 
^?r i ^7nw% sttfs^p ^mia ^t ^ stifs^ (E^ng ) 

#rH[ ^hiRr ^aa Fia ^iwf rir i aRc^taa «i?ptrj a^R^t ^r?^ ^aa Rw%p»t ^iwf aw 1^4 1 

^jftt, 'Q aRi5a # c f ^RS ai^Rxt 5 %*R RR^R RMCR (TR^s atW I Rt°RRRR? c R Rlfl ^%, ^aRR ^ 'Q 

afc Ftwa ai*nafR c^Rm m rw ?pf§pr %*R Rmia rrrtr rr i f^RaitR « t^RR^RR ^rtrrtr aRst 
^r° ^rtaR^a ^ih caw ^srrrr ^®t ^sfa ^ta® ^Hiwf rr i 


i i .'b ^l5 > c^l4 5 l^*i C^R 5 ^fjHcR 5 !^, 'S ^WR Sl^R) 

ca^fRRRRR aaR ^aima ^%^4 rr rsifrrr, ^jiaf^R « ^jRRatR) 1 ^ttwWRR c«R^ rr^ (^Rr 
tWR ctK a^s RRf RR | ^t^RRRR Rf ^JRRRJR RJRTTR^SRTR RTCR RRrT RRR ^JRWftR RJlRtt 1 ® 
^aa^ rrr 1 ^jirRsr ^i^nw cRfRfe®R RRia RRri rrr ^fjiaaata cRiRft® ^aa^ rrr i 'smwfta 
carf^RTR w% ER^aa rrr RRrr ^trrrr^ aRa^s rr i taa^ wia^Raw 5 

R%a# wrr (K,Cr 2 0 7 « h,S0 4 ) rri wiR® rwi aaw ^r°s aaaiR® 2 ©r 

afaa® ^r i 
FCH 


2 -CH 3 + B,a ICH 


2 -CH 2 B+ HB 


+ HB — » ICH 


2 -ch 2 b 


2 -ch 2 b+ mdh 


(afl 


-> ICH 


ICH =€H 
ICH 

ICH 2 CH 2 OH + [O] -> ICH 2 -CHO 
ICH 9 CH0 + [0]^ICH ,-COOH 


2 CH 2 OH + 


IC i RTfaatRRR«W 

=CH 3 C 2 H 5 -, C 3 H 7 - t^tfa 






bV<? 


4lW : Wl4f44 — L-> ^JM4l$45Tl4lt® — ^> WI4(4154 — -> ®fJP#5lt^ / fm(f5l4 — 2-> £sf4 4% 


<iit 9 Kr% 5 #s 5 ## 4 i 44 extern ^11454154, wi 4 # 5 it® 's £55 <*% gp^s mm 54 i wf^ 
<s%s?r ^if^tf^o wi4fm4 300 °C #*pnai4 445 60 44me4 w%4i??m4 (H 2 0) 444 t4fm4i w 
' 5 0WG4l5 s '1 ^444 4(4 I 

300 °C, 60 atm 

h 2 c=ch 2(b) + H 2 0 (g) » ■ h 3 c-ch 2 oh (I) 

h 3 1U 4 

2% 4l4fm#44 414W5 (HgS0 4 ) 445 20% <#ros?r (H 2 S0 4 ) sfTl44tt4 

(t^) *11% met f^nsrr 4(4 sfTl4#5tt® 4(4 I HgS0 4 %l® 5^44 %wcsi 41454 
%54lf54 441 54 I 

HgS0 4 , H 2 S0 4 

H 2 C=CH 2(g) + H 2 0 (g) ► H 3 C— CH0 (1) 

c*r$%m cmm sr® ^t*i « fic4 444 41 m w% mmm tsfHftrm # 4 ® $ 5*13 

541 

CH 3 -CH 3(g) + [0] -» CH 3 -C00H (1) 

CH 3 -CH 2 -CH 3(g) + [0] -> CH 3 -C00H (1) 

^Jhc^l^l, ^01*1 1^5,1^ 'S ^PlO!s*| <U45j*1 

^tJl°1C4l5°1 : f44H4 %!<? 4PT4% 5 *Pf$ I 144144 '5J4® ’spTJ 4l44f44 44$ 2P#s 44(^® <035® 54 I 
4144144 f*t55 ^4144 C4(4 ^^4144 j £©f4 i*P#4 gp^s 44T 54 I ^fH s 1c4 21414® 

*nafc®>r, wifk « ^44 9m gnm 413 ^ <m \ mrmP^TimTm cat©* trnmmm 9m 

445 csimfifcFit® c^f's wr 54 i tmrnmw 96% w% gmttm eamfi^it© t#fm5 

<iw 1 4 444 #tpt (4 *1%® jf 4 %i « 3 tt ®rpt 4(4 ^ihm 5%?® 4 W 4454 mm 44 1 *i 4 l 4®4 %sr 8 
tmrnmi 44*14 4 T 454 mm 1 m<#S‘csi ^ wt® ®ttm #4^ mm 54 1 ^44 « 415 J % 
m®l® ^hj 1 * 1(4 4135® cmml^mt^s l#fm> 4 W 4 J 144144 f 55 m 44 434514 mew 1 4174 c^wcS© 

l#fml 4M I 41^ 4)4?, 41®>4 (!®l4 ^451444 4lf4*1 434 W4J (PlfslMOb^ l#fm? 4454 44 54 I <441(4 
4rfw^T #441 #4% 4§44 t^wm 454 tf8?W4 ^4%C4 4454 44 5^5 1 (Gasohol) 

^4 244 ^P#f C44R4 C4$f(P4 4C4 10-20% t«fl44 14^4 4K4 I 

CH 3 CH 2 OH (1 ) + —02(g) — > 2C0 2(g ) +6H 2 0( g ) + ^T*l*t% 

(F4, ^14, ^ 8 ^5l) C44 ^IW4 (Fermentation) 2ff444 ^TFR4f54 2P^® 44 54 I 451# fi>f4 
f*T(^4 ^4WPs t&5*IM iySt^S C4(4 ^4^ 3&34 ' 5 0l 5 1C4l5 5 1 (^4144) 41841 44 I 4r°4RP4? , 4 4*144 (4^ 

emu (^Jpmifm^ t«ri44 gp#s 44 (P4*4 Fffmn ^4 mm 54 1 ^44144544 ^im# %^4 41454 


44t- 58 , 44144- ci>4- b o4 






SMl*M 


w tgg m wi gptggps gggg^ ?rMt gm i 

^jNi^tt®: Ptwiggnm ^Frfw^rt^ gmiw ^ft^tw^ gsg \ w^ ww gprraPp g^ 

*PJ ^TMP^Wg 35W ^Fm I PgHTM gf W5TF#^M (40%;^lWg %*f« , 37%; 

Wt fe>7<3) W% ggP/f 100% W]#R ^T gf^f ^s Sf|% *rsSW*t « WP gR^ gg | 

^jmpgp® <$& gPwigggg PPgm gtP^ggj £®P ~m gg i P* ^rtgpg «g Pf^jMPgttFsg 

(pgHTM; HCHO) W% ggg<P ’PP % Peg SwsfM CMpR ( Derlin) g|gg ^ gfitgig tggg 

gg i c^pPh gpgig Pw o>gig, wftP° (5 Pm, gnP t^rrfg wf€p ggi 1P>P gpf gg gt <i 5P gps gig; 

Pw 1P>P ggf i n 

u y 

„H.% (1) ► [-o-c-] n(!) 

H 

gPwfg gggfgftgg g^Tt % ceftg gm gg ^ W gtP I 

ggmPgit^ (pgiggg) 'q t^Pgf cggg gP«gg gPwgwi ppgig t^Pgig ggigpgp® cgfwg 
(OTTgpg gPrgtg) gg gt ^pgg cgp gfpr, gg ^snfg i^sp g*ni^> ggf^s gg i gggMPgit® gfgg 
gwg #j a^s gg^s ^jiPiiggpgtt® ggt gg i 

£wg ^P«9 : ftsp iflp;b>1V|$. ^<1 iflPcbg ^=1Hf?I ggg I £©P tflPvb gFjpg gp JR^TT^rT^t ^fPlR I 'Sffggf 
cm<i*i gg (gftfip 5 ^Ppo , t'® v §fi (pgrUpg ^Pro) , gp (gjigfDg <gPrc?) , grcg £®ig gtgig 
fegp ggg gp i £sr 4Prc®g w gpm wst gtgm ^gg gmj gpgp ( Food 

Preservative) piPP WfS Wf gg I t«rHPw 4pt 05?r 6-10% W%g gggeg Pwgtg g?M gigt gg « 
^wm gssmgg wgj i 

£wg ^Pf® cgw3 gpgi^wg PP^jrj ?nPSg<u wf ^?r i gir^, *ntfe ggg^sp 
ctPPr <gp^ gw gpfmPw ^ ^ ^Pf® cg^ gP«gg gpw^gg PPgm gfgjw 

g^s <^\ ^ i 'Q (Tsg wtfp gi^P<p gPwiw « feg ^Pro cg^ 

gp ^?r i ^g gp^i#mf g^ ggg® ¥ipgr pg Pp »i^ grc^ i 


n HO-CH 9 -CH 7 -OH + n HOOC 


O 


COOH 


r vj u 

II /=\ II 

— C— ^ >-C-O CH 2 -CH 2 - + (2n-l) H 2 0 


^gpftfl-^ wr€p gpfgpp ggj ^P gp^ twg gjg^ ^?j i 


Pwfp^lw : 

2l!^p><p ^tJPT, C’lcj^lPiijIg 'Q Pij'gl <u<i^lw^ C^PH: 

grfPgj «trpT cg^rPim « wrm pgggg, ■ 


^gpgvs giw i 




sPTT?H 


gttff^s sum « wn gggg wit sr$w *um ^ i <sfi> 4 tg# ifa^w «um i ] 


9 lI^C<lC < IW %*|g 3 ll 7 { 3 <P iJC<U 3 2 Ng ^HRns «I 1 » 1 *^H : 

?nf*R> <^1 c^F=nw wirr^ft, suf^g grf&eg i. * * * 5 * * 8 cw gweg ^\vs ^ « gukuig 5 

2IOTW ^jPTK, frgagqsfcl gW twjffg ftC'URl gBRg I 


i i .v twg 's orteR ’ftsfasm't 

<4 'SfgjRg vffg eg W CgM >M(.g ^* 0 g»f W|g ggt £wg CgM I U^C<lf#l gW 

gtgjrg ^°s ctlsm^ ®rmfu^ <m$ grggg «tf& ^g i ggegift cth gteg gtgr ^utgfgg 
M*lww <PW I tq<u5.'»ld<] 1%% 'UlslPlg ctM ^TT^ 5 gM Wlww 4W I 


f*W%T ^tW : £§fg cgftslg m^WUs I 

fart rsst : ®rmfuus « ggggi#t cgftsfa utefcgug fwfe fwreg t©R « etaf ww s#gi ggr 
g|g I ‘KSI^fiJ ft§fg 'G egfst fuig stggRg t^Utg <Kd Utefgu OT^TiG | 




<l^fu^lt>R 2Tjf : 


i. gfiflw^sufCT^swrwwrstt^^^? 

g . 3 «ru g. 4 wm 


sf. 6 «I 4 


g. 7 w|s| 


r*Hdt><q egH ctHf^ <3lf^R JJ^tW g4eg gtfffa gsitvs U^g ? 

g. C 3 H 8 *1. c 3 h 8 o 

st. c 3 h 6 o g. c 3 h 4 

^sftsig Rfoill C$ftg yfl 'Q 8 3 ^ ^ 5 g Bl'S : 

vs. Y cttsjf^ mg vff ? 

g. l , l -wttggiwi cgugg g. 2 , 2 -wttggtwr csrrc^R 

sf. 1, 1, 2, 2-dS5lqfcsit CSltFR g. 1, 2-TrttgtorfeSlFR 

8 . §kC 4* 1 ‘ X’ 

i. g°ggiwg Pifosif egg 

ii. sttf^fcofgtfs gjgfw ^g 

iii. Y vgeugg gg gfgg 









SMliM 


b W 

PlOW Jlf&? 

<F. i 'Q ii *t. ii 'Q iii 

sf. i 'Q iii i, ii 's iii 

b . in wstu$ srgw ’tUtoiFt i ^ ftfiRrm %tm 

wf ^ i 

(%T?lPTC5w « '5nl«TCSw) 4*1 «rl^ (Wl$C^®r) 

1h> ^TH^T 

h 2 o 

O’ltljlPl^lWsi 2f*TR ^fWR ^ ? 

*f. «n3f ^ifeic^^TKjr^i 

*t. cef^s f5R;ef^ 33^%i Wis I 

*5^ fN*n^mi% fa<^c>f« <mc^ ^ \ 

stTPiw i csfcf iii R&sjiw RR>s| ’iwtE^ < # c 1's wf i 
1500° c 

!• 2CH 4 ► HC=CH + H 2 

ii. I I('=CH + HC1 ► CH 2 =CHCI 

iii. „CH 2 =CHCI polymerizalion > 1^. CH 1 

, C1 n 

*f. c^rf^ c^r? 

*t. ii *??. RRMf?3JMir^i 

iNfPw sm RQs*m> «ijNt> ^§mt 1%sm ^ i 



w wm 


?rcim 

^tSFrtWF'f Walala mT I aalafmla aaaft® tw aiaatat aWCs, m=T ^efaf t2f©flc«lb« OTQITf 
m=T arl^a ^P®T C^s «Tf *Tfc^ I appF^ amtl 'sjtW Wlf^R, aFja am Camfa! amH at ataacata 
batata sjmt afaNPia mi I ^flatcm "£^t«hI*+t«H Stt^ll'&rW ^fJ^s J 1 < H aPTlsiPia aat^t aa I 3f%f^T 
aP ^1 '»TC® 5 t 'Naia aataa C“fa <PW ^10® af^ I ®ftaltm ataia, aataa atalt, atm i&aaiaH 
ata^ aisi-flbaPla 5 , ala *)<p>l<q<p aa$ ^sjtfa aaa^, atatafaa 5 Manila I 'Sf'lalCm *§)<H aamaa a^sla 
^aafm am 'snTSTsr cafa ^ (Madam Marei Curei) <aa aaiaw cattaa ^Ipaia (Novel Prize) 
W.m 100 ^®a W aalaa m^a^F® aalama a??at (IUPAC) 2011 alma aalaa 

w %ata aim am i m af^arn faaa % : aaiaat mama #aa m^aaiaat "snatma «fw<2, 1 



4 *rcrt?r <nfr c*tw » 

(i) <jm aiaaia af%aa atai aiafta ama, aa « wa ^ fama aau® am i 

U) <Jm aatm alalia ^amtf*F®T fa%rca pH m ^ a*HI aaF® am I 

(vs) ^ara^afamaaaalka^l%'3 afamaamt'^matmaamami 

(8) f laow win mm am a#a pH ata lawi «« atm i 

(<?) f%aj afammaa ^am aim am® am i 

(vij) f%ai ammaa ^ata arm am® am i 

(a) atatafaa a^j cma m a ; %aa a®ta arm am® am i 

(v) ataialm mi aiam am atata a^ aa?® am i 

(c5>) a#, atfa « at^^aa mtm aiaiafm itmm ama aia^ faam mam aim m®§pF® av®iav® fm® 

ami 


(bo) mai acbvsH mi aiama mt? aafa am i 

(bb) mwimn® araimi aiama aa*ta am i 

(ba) m aiSvuicfifi fmspt lam aa*ta aao® am i 

(bvs) atai tgmi caf%°s at^maa ^faat affaaa ataica mam am i 








bsi>0 


R® WfCRfRtRlR ’IW fR“E?t I ^RR ®>fR WlR RRR ^IWI RfRTRlRlt WI R>Rl RtR Rf I RT^- 
RT°R t®JlfR RRR 'S R>R|R «r*ij PiR<pf (f®MR|R) RTR^tR RRTl ^5T I (RR 5 , ^jfi> Rf Pfrf CRRRftRlR WRJ 

(Rf%°s <tt M r rirsir rrr ^r i IMi® ri Mira? rirkrr ms <^rrrri% ri rr i 

i. ’•TWTWt^t WlI^HN <3*1^; NaCl 

RTRfRR RtfR£® 2fgR RfRRR: e t RtRT RRR Rf CRlfWRlR CRRRft© 5%®i® RftR 5 1 'RfRtR ®[R£® RfR'S^R CRffWRlR 
ClPlRlt® RRl*® RlRRtCR RISRl RfR I 'RfRfWR CRtR RR3 ^RRKRR RRRRtPHR RR73JR RffR CRtR 5 RRR ^Tf5RR 
RRR I 

Pro%r rsiw: 

^r# ms m ms ririr rrcrr 3 rr Mr rri i ^r# cfc® rrcri RfRpR ^r 'srr t%^r gRR 

ORR RfS I CJjfDtR* RlRtfRR GRfCR RP8 I 2l1%fRR RRRtRI CJjOs f^^bf ZfRR CRIR RRR RlRT fRR CRlCR RP8 I 
RR= RtR£R CRR >4R® CRRR ®fCR RlfR Rt R£W I ‘4®ft[R ^RP R*®IR RRW^R RR I 

• RRCRRRRR fofec® MfIRR FtfRCRR RRR ^ItSRCRR C# HR R^t z4 C®lRlR RlRRI RTMTt RR I 

• s^ ®rr®^ r^ 9rcs rrcrr s^ rirt Rtc<m rr i sss^'q mmss Pirrr rpq i 

• ^r# ms ® tt^rtr twftRKRRR *Kif®t® (Pir rjirririr sr^s) rIrMw rrr (Ir^r hi ) 

8 'RRR 4R# Rf£R RlRRR RRR (C£l 2 , MgCl 2 PfPl® B) RRfRRCR RWR Ry®PfR (R7R 
RP8 I RRRRRRRR t%%® RRCRR RtPfSJt# RR RJlRJl RR I 

CRlpRlR RRR 'RlRtCRR RRpRR tWGllRltoJsl Rlf^Rt ^RR ^CR I RTRlR RRR '5t^8 (RlfvbRfR CRRRTt® tR^ 
crK mvfczv , ^rr Pitr, rtrh Prr ^rrr r^r Prr r°s rtrr rrir wrj rtr^® ^r i 

CRfRs^ *P$m : NaHC0 3 

C®fRRRR RT^T R£RR ^R# Rf® 2fCRt®r^fR ^RlRR CRf%° RfMR I CR^R 1 Rt Pfrt (RRRRRtR WRJ RtRtRR® wR>° 
RtMR RIR^tR R^ ^R I CRf%° RtMR ^R ^RtRR <Wf CRtfwfR RRRWb I 'gRT RfRR , ^fTlWlPlRt 

RltR « RTR1R RRR RJR^tR ms PftfefR #®teR RR%R5 R5Rt ^R I 

CRt^SRfR CRRRfe^R RR JjRRTR 5 iRt^R RCR I RtMtR 5 'RTtWtfRRt RtRt R5RT ^R I RRMPiRlR 

^t%RkR5 CgRt RMR) ^fRR 5 ®tRRMR 000 °C) ^8’® WR ^R 8 RRRR Wit ^R I 

^JtWtfRRt R^ RttWR Rt:RI RRRR Wit ®Mttw RJIR RlRRl RWI Pl#fPl® iRfiPRl^RRl R°s?tP® ^R I 

C£0 3 ► CO + CO &) 

^Rl RIRR ^R RRRRWft'Wltw 


RRRR Wit ®Mftw, ®fJlMM 8 RtfRR fRfRRIlR ^R ^TtMRRlR ^ttOSj'lWR ^1%# I 





SMliH 




CO, + N 3 + H2O 


N 4 HC0 3 


pn%?rm rtr Rfemi c^rffwrsi 


<4R° WlWlRslfa ^?J I 


N 4 HC0 3 + El MCO 3 + N 4 C1 

cmlwm ^ttwtRR r#t# 

RlfWR ^OljlRH ^^*1b t<Wl 5 1^t 9 f 'WRp^© ^ I t<P s 1l>H<P RSgfc <FR ^ RlWlW Wl^s 

<M ^ I 



(7H5 C¥H1?T : 


C<K<P*1 "WTlW RtRt (RTRrR ^I^Wb (mR 1 ^ *11^15) RRfR ^sf^t OTQTTt 33T I 'atRt (RIRRR 

■^CKjIceM ^l<Wb RrIRts : 3R (TfflWR ‘^]<Rb , i 3Jft ^■Sjl^.vis 'Q oflRf ^ | ^■g>||$^ 

^tlPT ^^i^rld<p <£plW Rr Sob RR I 


2NCO 3 ► M 2 C0 3 + CO,£) + H 2 0 

RfflWR ‘^1<fc r ib 

(Tfriwm ^fesgiOTST ^RrR mco 3 wi wfim rrrr r?i i <r rwr <iH**iRfls 

4R® HCl ^?J | MCO 3 <£$ ^RflaRs SKf^s w 1 


Rr*Ft% fm ■■ a#5p « ^ra^ssi ^trk^t $*i^ a*m RRrtR 9w i ^*fj mco 3 «n^ ^ 

ssf*^ <i)t ijfi> ^trr R«iiRc» ^ 1 

Rt cwiRcs (SFisrra « rf ^ w 5 w ^sri 4 wr snct RRr ^ g^t 
$>5 CSHtRt ^5f I ^ Rsffi Rt*l WTf RR g=Tf <K*1 gRR Wl® g=Tf (SFHC'o sffR 5 1 'WTlW ^ 

C¥RR gsfsR ^£RR ■*Hl^o ^SpR I RFslRlsJ *)R|0SH>1$. ^SpR R^f ^RR T5t^ 's|«|l5.vb ^JR 

w 1 Rt c^FRrcs rrrj w 1 ri^iR gRfw gR^tR cwits *i vs 'st^r (rR°s w ^ i 

^m *\ 1 ffia c^rnt ^r i 

C 6 H 2 0 6 + 60, ► 6C0,£) + 6H ,0$+ wm% 

gc#sr 

1^W%T ^1W: ^plWtW (Rf%° 9 f1^'5l^ 4R?. WTf (RRR C?Ri^ Rhs I R 5 ^ rsr ^ "sraR 

f RR RRT'S I (R5(R5^ ^«jj ^Rf ^ | ijtf^o <#?j ^ C^R RJWlf ^RT I 


vs. Pi?i<p| 1te«tt?r 

1w( rt %R9fm ^rr t^TRlw «ate?r 5-50% w% g<R i t^fRl^ 5 <#1® w% 
RcuiRfw ^ i wr w% ^ ^rtwf^R ^t?r ^?r i ^ *tc®« t«rRRr^ 











ggtW pH gig 7 gg gg I 

CH3-COOH + H 2 0 CH3COO- + H+ 

grgj ggj (w gr&ig wsmw wgj %?gw gr twgg wfi w w 1 w gi'sgig wgj gift 
girggFfggr 1 1 %tggwg tgigffg* gtww h+ gmg grrgg^fgmg csirf&g « ggifcg gigfwrfw gw 1 wr 
girggFfggr gw gm 1 <$us gw gr^ig %wg ^ cew ggn gm 1 grw gRg (gffwF igm, gweg ^ , 
gfg b fgw ww cggo gwig 'sgj '3 twgg gr Rww gjggfg gwt w 1 gfi> csnrD-sc^ 6 »$§ ww gw gijjjr 
h^ivi ^3 gwit£ w 1 

tgigffg 5 glw^g gftgggw tgigwp gmfg^fggs tgfagfcw gfrfggg wit wgwF wr 

wtlw gw tgigfw gf g® wr w 1 

[O] 

ch 3 -ch 2 oh ► ch 3 cho + h 2 o 

ch 3 -cho E2] ► ch 3 cooh + h 2 o 

t^tgwgg tgrtg gr 'gjrfgfitpg cew fgfg tgnffg 5 gtws ws^igg w w 1 w?$t%twg wi ffcww 
stTigw 60 °c ^mtgm $^5 gw 2% gigfg^fgg giws- « 20% ^ gigff^lgg 
gfgwg w% gw gmr w w 1 wr t^Him ^gg w 1 g cggg HgS 0 4 « ^ h,S 0 4 si«rgg 
Wf gw 1 

20 % h 2 so 4 

HC = CH CH 3 CHO + H.O 

2% HgS04, 60 C 3 

t^HHw 5 gjwigm gfgt^ 3 orm tgfwilw® 60 °C wigtgra gMwg g%®H w wrfg® gw 
t^nffg 5 gig® twtgg wr w 1 

2+ 0/^"i 

ch 3 - CHO Mn — 60 ► ch 3 cooh 

gfgftgg iwf 30/35 gw giws sfRgg wtcw cgsjwg gg snrg fgw gg> %wgfig t^sfg gw ^srrsw 
g?gw gww 1 

■piggftgg^ : 

fsMM gr%w gr d^wfMg gig cw cw tgrgH gmig gw grgj gww gwg gw gg# 
gffwr £gfg w 1 gtfww ^gigrggwrg pH gR tg^fg w 1 gt| ^grgrgg^iw gwW cgHg wtcg 
c^rgfg grggrgjKir wi 

8. cgmgr% 

whi«, tgfggi# giwg ««g ^wwggiftg gig writer wr cwg <n% gwr grfgw gggg 
wit cggrr^ , fgfggrft gr^grg w gw gr ^r$r cgggg gr%r gig ggig ^^r w 1 cwg gtftg gwi grfg^ 
^giggs/l'g "wfew ggg 1 gr® gfggw t^fg gfl^® grw 1 wthj ^gggg fg^w g®( ^ 
wig gfgg^g wr w 1 ^t&t wwtrj ^ t>wi gifg^ gggg wi^ ggg gfl^s wr w 1 ^sig ^Fg 






?TCRR 


(? it®r c*it®r g^f u? u? ^tppigi 9 Ui 5 f c^to i Iwh c^s®t 

C<Pll»R Wt « 9 lJl 5 f wfiiMI «||»IC'b SftE^I 4 ^R7 4 *fl%f ^T®t '5R3^ *tH v5tt®Tf “fltft I ^t<H 

T5l^ «i«(l^y!5 ?frR <#faa g%q^a 3,C*J <pRR<P life's 9 tR c t'a ^ I 

C0 2 (g) + H 2 0(1) ► H 2 C0 3 (aq) 

<pRR<P i£M«{|$c>W fosilc^ Alfa's <K<1 ‘ p tf^‘ s Tf^ s J 1Rlil'o| <KJ1 I <Pl^<P ^ I 

’llRc'S (£TsT ^ ^55f '5f??t3^S ^ I 


b. c^r •ntoiBi (wiI&jin ^ojIosh « fcifiia* 4to?i fiw«t) *nft *sm 
CT1®HT (Mll&flR Atoc&M 4l<Wl5) «*& CT^T W\ CTW W *|4|M*K '*S I C^aRR •tfc-WC*!* 
'*m ^ 9 IT%?R Ml'oM* ^ I 

*. Rhjm«i c^m c?f% ^me wwwaf^r.wwiiw 

mat ^ c^h *it%r *ir i voicis 3 c'ojc<m f^ 5 <?rh ^ 

<?# ri« i (Rsr®t *n% *nw?r 5iw ^ i c^R® r *n% «itc=w ^farr- 


b*.* 

v lR‘«Pta v lR«^'0| »f»llC1S ^1 I *lI5*^»l«l v lR«^'o| <1J^C<P 2RSM I v lR l *Pta<P RRlt <I®IC'S$ 
OTRisrffiWCT ?fRH, *01% ^’t^, ^irh, l&fcM wtoq, 

^sRf PiRt, HfiK v llSv8|*i, 2fR HrIST, mic®^ Rr13 r'sjIR | • v tlcta ^R*tf RmmI«i $ v lhh*i^ 'Rt 5 ! 
^T ‘‘ICS ^WI*R Wf r«ics, I 

b. ^t&t (?N5\ OTN ^JtR 


2NaHCO, 


stc't Res list's <p$tc®i piRt ' 5 uR "St ^i5t piRt *fl'e?rf ^rtri i 

► N^COj + C0 2 (g) + H 2 0 
c®ill»*il»i •9 5 Rg*i'G 


pn®r *ttte g%^ ^ i i 5t% g^:®! pn®r ^ c»ii1^*ii>i 

^inR's ^ i i Bt%r g^®t wiUbuN Na + 'smn « oh- «mrc*T Roller's f^i 

<pRR<p 'irf^ ^g-qc®! ^ 'suf «iR^ef RciiRt's ^ i 


N^COjCs) + 2^0(1) 


2Na + (aq) + 20H'(aq) + f^CC^aq) 


^\-^<t , ?Rl?R-b>J- i o'SJ 





silS^ol I 

^placi'iJ NaHC0 3 >n»Mjl*i ^ItaTIt 'SW'S , «ltW5?r' s Tt' I ^sa 

pH ata 2(1^5 <p°nl<pt.®isi feint's *i'oh« ^ I 


MICTb IsH?l 

"GawS fiMlMsI ^fH ^Wl C5^ ; NaOH I 1&5* OTWa «||I|C*M TO WV 

! Baw& *Q**\4 ^a I Wa Wfts NaCl %g^t^T gl $FW %SW a*ca asp$a* <^s\ (NaOH) 
^imw^ai NaCl 4a^f%gaWNa + , H + , Cl-« OH" TO*t I <awa WIT Na + « 
H + asflWt W Cl" 'a OH" Wflaa I 

'oij|c*i|v» RI3»al 



Na + + e- ► Na fS<*i : ’IIsh < pj|t.'<ll'a &*j*i 


Hg + Na ► Na-Hg 

Na-Hg + H 2 0 ►NaOH + H 2 + Hg 

: 

'SUlwIt'b aMW C5P5 ftw ew-ql^jos Ca Sl'Bfa *l'5^ Rc;M W I 

5 OT f Pl^^ s *fta caW WH c<pH «?lcer awla <p« 1 ata ^st aTNJt a>a I 

Na 2 C0 3 'a NaOH •■sa jjacH <$^05 ^rla*T ataat afa I tSR^ ^flaa1i>a ^N. < P'o 'a 
^ifalFsa "^1^*1 aJNJT a>a 1 

«. ^IIW (U?n?f5 e afa ^TNK) 

atfla ^mtwa carta at^a aw® ^taia a^ar, ffo at attca* •nPfc® 1%to caw «& 

^ a*a® i wtwa w 5 # at <nwa , aiaata a$a $®itfa aws i wit w aia 









m 2500 caiaiaai atata ataRR rr ® \ caiaiaat a’aaaffi, rfs <'maiR&tcRRii*a 

<puiicsm *i$c*ia atca aito ^gto atata Ma rr® i aataca tmt© « 's»otM caicaRi ait cacR 

aRM fcsRl ^'o I Rlt 4*1b RlSlil 'SAR I <plcta ^iRCaa w ftca aif*l t^C?J Rlt 2p^0 <Pfll RC^sl I 
C*n?JT CTRR RlOR RR^® RG^al I alCR alcaf Rltc<P aalaRl <U<rR Rfll RG^al ^RtR RRCRt 4CR af% RlCR 
Rto RRtR 2J3^S Rat ^st I |5h3)iMl % RfRR, ^ 4RRfR ftw afa CRCR RRtR Mr RR® I 
aato*f caa «tca % rr Rto* cama atca ato $®tca ^to aRta fisft Rat i 1890 atcR 

alRfej<P'®lca RlRM ^RtRR ^Ra I ^Rst RRCa Rpila 3 CRlWlR *8 RTlRR ^RtRR ^Ra I 

«&llM RRt ^t%0 RMIHR fi^R ai%t I 4 ^RT RRtR 2 t 5 ^oRRRCaa RCR 7 % SlltolPW ^ 
TOW I Wf SttoR® RlalMa RtR « R’Rfc ^s CRCR vS5jvo\®<fl | <j^|W 

ac«lNc*i RRjf) aaC*R RtRM aJR^s Ra I RtRM fr®f?R SfatR a^RlalR RGRl 1>f<f ^a^^RlR I Rfojj 1>f<f <3 £®R 
CRRR, r iRc, < p°i, R 1 R, R^Rt, RfRR tR#R oorgr RtRM Sloe's RTRRR aal Ra I RR Ircrcr a^a 5 cam, 
^P 5 <p afta tRflf^ rirrr Rat rr i rirkr ataRR tacaiR'si R&iw ftR>n atRiaf^R jjaj, RRf^a 'q r 3 ?r 
aai< i*icr caffi Rat rr i 

GRR <3 &Rc<P Rp^R CRM Rt <pP 5<P R^lR RRtRtca RtS] f^GStaa RR GRtfikalR Rt R'GlPiala RRtR frsRt RRt 
RR I RRtR frofaa fafoalca 3 a1al*ll*M falanil aatRR i 

CH 2 -OCO-R O CH 2 -OH 

I II I 

CH-OCO-R + NaOH ► 3R-C-ONa + CH-OH 

I I 

CH 2 -OCO-R Rf^R CRW RRR CH 2 -OH 

c^aR^ta Salaa 

lafaRR lasa am aaa cata rrr rrr ^rr c«cr ibiA i Riatw Rtam aiata NaCl, 

NaOH, ^aRa ^RTtfa RRgai lafsiR atcR i R^aif^s rrrer atfa ctw RagaiR^R g%f© rjt i 

rrs aa %»a rr aif^r crr to <£rr aif^r <rir Rto c#rca to csriti^jU t^fR rrr aisRt rr i 

alalci ai 'Q ^aPR <aai'C?ic«i '5 Rialw ^lal'i Rt*fR 'Q ^c<m caaaRot aRtaaft aal^f 'Q 'omjHj gaj cata 

rr "tics cRca RRjj) «ii^f'ba Rtata t^ta aRt Ra ^ai >^a atca cS'sai^ 'Q rh^ ^fRnfa catai^ aRt Ra i 

8 . 

aaa ta^ a^ama aaca c$a <3 ^stcaa Rea wi^iRc^ R^aaa cacSiPiaia ^awm cacR ■f^&Rc®^ 
^stacaa aam cRoaf Ra 1 f&GiawH? Rtatcaa r® ^Rt atoa aaat afa**Ria Rea 1 ^laceHi *Ar 
aiaiwaafl?rcacRl^i 

I^iJiaceHB aa alto's mrtRotca Rito 1 aa aito RjiaPiaia « ajiawPiaicaa aaa atcR 1 
RjiafRaia « ajiawftaia rRr Riatcaa Rtca laitoa 'siga% RjiafRaia « ajiaca 1 >iaia ^nata 
Rea at at% ^aa ai^at acaa r® rircr atcR 1 aca aaat aaa^ atoaa Ra at 1 «ac® atatcaa Rasa 


R - C n H2 n +i 
n= 12-18 




RR1RR 


rri rr rirpt ms ^r i foUwowto ^jhPuiw « rjmmPirih rrr Riftre gR% i 

<pc°i I'toi5l5ic«n5 Ptcii RR ’llRc's "^tR® disc's C^R *i»mjI RR *1t I 

iWJUcMJ 215^: 

C^lRflN "WllRR -^hwltlb : OsR Rf i>Rc^» ^ ftCJtRR 'Q ^Rc®lIefC'i“R <p?ic®i ftRSR ftPlR> RR>^ 
’aiJMWteR (OTH, RS1$R 'RJlRWftR) ^RR^ ^R I ^ RMWBlfo 4ft\& CTW RSRIFt ftRSR 
ftft$ «Ul«M>l$R (RR%) *J$OI*lC«M RMWP& ^RR^ ^R I RR% *|$QljlC®M rmwBw <*I>G<K>1IVb1 BRC®lR 
RRT ftor RlRRt R5RER CRlf&RN R3lM -HMWlwU RlRR* ftUb1»rt RR I $RR^ ftfcbltetefc fRRSpP 

rr$, w r^irr* rr$ « I^bbt $®nft opuctt rr i ftUwwfcw ri®«ir, RRt, wi «pw rir 

Rcyic-q ^leflsi'Bfl'® RRtRR I 

CH 3 -(CH 2 ) 10 -CH 2 -OH + H 2 S0 4 ► CH 3 -(CH 2 ) 10 -CH 2 -O-SO 3 H + H 2 0 

®ralR°1 '0|JhG<Pte®l RlRf^fRR 5 RRl^R Rj^CgflWR RlRtSFl* 

CH 3 -(CH 2 ) 10 -CH 2 - 0-S0 3 H + NaOH ► CH 3 -(CH 2 ) 10 -CH 2 -O-SO 3 Na + H 2 0 

®isil$®i ^,lRU8lc | sr r i '^ihwb <pP5<p CTl^&l m|R*iN RhwIci'iJ 

R. CRlftRlR «uhN»R*l CRRftfR Rhwltlb : <p|^*i Fl<P®l ^ ®ljhR>«l Wilercisi ^tltR RI3»i)l*l '°ul c 'l < Pl$ ff l 

^RR^ R*CR I ^RRKRR ?tfcR >IMRp5Rr> CTW RR^ ^IJh4l$R C<wlen >lMCVlft* ^RR^ 

RR I ^RR^ «qft®CT ^sf^s <?rH5T WRlPt RRlw RRW CRlftRlR w|J|*H>l$*l CRRftrR RHWPiMfc RlRR 5 
RblscsrC RR I CH 3 

CH 3 -(CH 2 ) 9 -CH=CH + (5) ► CH 3 -(CH 2 ) 9 -CH-(o) 

'SIJIrRh MRISm WtRR#T CRRfttR 


CH 3 -(CH 2 ) 9 -CH^(o) 
«uh<p|$.°1 CRRf^R 


CH 3 -(CH2) 9 -CH-(o) + h 2 so 4 
CRrHh RMft&fo* * 


1 

- CH 3 -(CH 2 ) 9 -CH-(o)-S0 3 H + h 2 o 
^J lRRSt^ CRi#R RWWIWU 


CH 3 -(CH 2 ) 9 -CH-(o)-S 0 3 H + NaOH 


<pP5<p crm 


•CH 3 -(CH 2 ) 9 -CH-(o)-S0 3 Na + H 2 0 
wlI'ssiN , oijh<pl5, s i c<j*iRr r i ^hwlwb 


<t. W « teUtocertRj* RW5 C#*I*T 

^flRR Rt ftBWeertJ R’Rt RSI^R ftRJR ^1 gft^s WRtR RHT RfRN^ ~5\$ ^ftRtR Rt 
'o||i|*i 'Q RRl^aJR 5 CRlf^RlR '»llilG r ! RR I ^ftRtR Rf I^'SlsC'eri? 'oililG'iil ^R 5 R1^ RfRlRSR* R^ 

R1CRS tflW, Rift RS^RS W| left's RR I 'RlilWH ^ Rt^R 5 Rt Rift 'SftRsft RRT RR I ^R ^RR SXf9 

Rift fRRsft I Rtt^tt^FtfRR 5 ^(?f Cs^f Rt ftCBf ^R I 



Brl^ln ^ ^ ^ I *TO^ 'Belief «ttt^3T'3®Rf SCTltl® 

^sri (H w*n?r w ffor Riib^iwi ^ cs®t ^r 1*1®? 4&a!jiRft4 ^ 

*ic?i cs*\ ^r R®r b^it< tw «wict» w ^r i wi ^wm 

^c^s yRr l mt'o <pcs »ilfit» c'® e i 'Q R(.«ra ^RJ ^r <5^. ■HlPieo c^t® ^tti ^t?r l <pti 

“If^pla^i 


A&Q&lwlR^ m 


AAAA/WwU ai$W)|RA+ m 



«tlfar®n 

*itah 



(5<a : ^IKH IwT»lstwrcH>s *i*H Hft’vls n*s!s m»I“H 


fc. ’qfafil'® fwt|siw$ w^jesra ^<P*f 

*ilsh 's iwulstertJ njs^Iwui <pt"i < pH(,'?s JR'S g*i*i *ii *ff& Hlca l ^Icaa ■i^jI Pf<tt ftew 

*lt5S I ^ ’HlPlt'O ■'iRh ®lwl «|0*¥ft < PS(.'S Hits, R>* ^*T ’odWlI ^R» "KJ3 ifal T*T N*W RTCf I 
l®Slsw5 ^ ^PPDt ^R> n*«i *Tt I wlwl wltii RUlsiwu *H sIwilRtzk®^'! 1 4*Jc*il ■’113 wHa 
'®*ta l^^lM S|®H WOT I 


^Hiifowtowr ^<i#N Rctn(%rv» w wr otIpT *tft e t'o ^ 1 ?w <ii«Hf&cs1twr 

I'WSine*H5»i»^ *n% sriR® ^ih-Rft *fes ^ e^r*^ *ltte <3HT 

^C3I w*il ecl^ Hfilwl I «iwq> fffPt 'ii-q|ciill®wlcMs<q*i fattacert Rf^T W ^«ic^ I 


STi^rwha c'fi'i ftoR ^IRR ■qlcail'acaJcw^ | fa* ^l^ftS 'Q 'awjtii J iRlt*m i^liHlsi 'ilRfl 
■®*ll3»lrt c®w «(fc*i ^ aft ~*u&$ ^HkGRiita ’PsHd ^1^ ^ 1 wr sri'&Rfl 

<u<wJfl ’iRwtHa ’fR* < ks I vs|^ ■nHh lautswc^fl swls ^Iwl SR^s 1 


WIT ’ira^lfcW W CTOT 

C^IPIT f^BWterct <u^H W 5JII 

^wT5 *Uftw ^ ’Itftc® iSMw ^CSI «flt 
^T-^W, W-Rw tow 
^tc®i wS t»Ri*r « 'SHjRr wm 
■^TT 'StRTt ^1 Wf <iPR»r SRkis ’l9»lW 



ISai 1^.0 : *i%r *tiBr tH^^IbIs iftr 





)>bV 


4$ Slicm '59* dW ftwiiBriis W S 1T v llRc'e 'oifacen 

^feri g^5 '8|ftnierWfl 4®td ^iw SdPl^f ifRf xfa 1 «q W 1&El(W?S <MWtEfl *tf^Tl*t ftwt ^t 

a(c*l1*eH l 


liwii 4wt mw 


^^tfsps aw: « ms aw ^?r i ^*13 ^rict* pH m 7 4 * ctR ^ i 


witfa 

• ■j'lt.^ti PHl5t> *lJP®l/o<p«iiPii i 

• sftl^FBMOOmL 

• c5-»5 fUS<i 

• if& P'flafft 

• yffc-srmc&teUOmL) 

• ii^ <pki»i 


$*twt 

• 4Wt4*l C5»f 

• <p(3$<p pfl®T 

• NaCl^’Pj^g^t 

• ■qleflcsfl 

• MMlPM C®»1 


• diffe?iw *spt toi ^ 

- gj5?rr<. 4ft ^rc®*isF - ffic?r c^idt t^-ii 
<?T "4JHIGI J i'®4* m < p{.'® I 

• sdc'o ^t %« <u<r]s ^It^Tl 

(iRsft R<pIm *f? ^5f 4W $*ics[ Boas ^n?i dtf^H 
<ilfl> 4-^g'o to I 

*. 5 mL^1sd»rc®®T^f 5gtf^4^30 

mL CTlf&uft g^f^te i 

*f. ReMltw I^T "^W 30 l*i Pit <TC3T ^fets I 4 ’’PRT *ihylPi 15if j^.s : sp’Sjfa 

^ w 4^ *1* ^ <£m ^ dtn w «nfta ^rfsfa i 4 imcstrQ 

^ >i»j 4 n&gjs ^cii «iiiitii ^ i 

OTBtll <r4^ ^ReHltwiW'W^Tt® I 



«. &Wfafc«f 50 mLNaCl 4W ^fill ®d ?ff0 1 




am 


iiis. 

f. TOafta lV5to c*hlow »iKlciiJ ReHHJc^ C$C^ CTO ate ^ ^HHw* '1 c<pIc'o I 

i. t.'G'HE fta ®lt.’to <SW 1 ®T s t *ltft ’S t'al^to 

■ahkia *i^*il •fl's | rD5c<ifl <pwi 4tffls | 

^ST »ft? 

*. *aato dJ^IWw 2/3 <#fi>t ctoiPm caw to %pre « 

MtfcaaH a*a i ctoIPm w ®st to ftra mR aJWiT a*a i 

«. cwl»ito (?®f5t ^itoltis pH ala ft4a W l 

8. ■qletlwra ■'itokis etu 3H«ra ■’-Isil’pl foill! •nHq 'S^K 
MW M fcoR *1lC*t ^totlwis ■'ihlws 'gjril ^a I 

<t. ?TtoH sf»$\s sM# ^cstata Ml' aHlwa 
*iHc.^ adfacaii Pl^wa f^fe carat's I 

TO? 4&IWa *io? '*i1c*m> ^pbt Too? eaTO caTO *tM cro ala i alata at (SUtotenJ faa calata *fo?Q 
TO aia at i 4 w crot Hcsa steam aa i «iwiwn cro aatbta a^o % to Ufa, *nS®ia 

Ca(OCl)Cl I 40 °C TOaltola Ca(OH) 2 4it TO Cl 2 *|JW M «mct Wk Wfrsfi aa I 

40°C 

Ca(OH) 2 (s) + Cl 2 (g) ► Ca(OCl)Cl(s) + H 2 0(1) 

v. Ufa *it&t>iuM to fciiwto ctTOt 

HffiH •nttaftr an»i*irar aa% ^ TOa m ftfoaia a&diwtoiJi aPi® ^ai 

^Awiwmw <#r& toTO^p Really to «tuwH to i ^ toto atfowwa wro 

laroTOobaTO^aai toto wfarcro « hci <xia Rf&aia TO « mi cam aa i 
cjpIRc'is TO*t Bnito TO^jsiaai 

Ca(OCl)Cl + H 2 0 + C0 2 ► CaC0 3 + CaCl 2 +2HC10 

2HC10 ► HCI + [O] 

2HC1 + [O] ► H 2 0 + 2 [Cl] 

€lal' , i,iH < ? Hlf&t aiwwlras <uM<p ajaTO 'atca i ^taTO TOrero - #af^r csltfNca* 
to i wt#Ni^to ala i 

i. Jlta IsHto 

«tlil»il, dk-w, ctR*i, ’iiRj ^57t%r ^pIo v llfi < » < pto ^to «mj sPFto ^a®T ■‘W? <u l '»at*w 

tot «iiJ!taiRai nh 3 i ca caro «tjitaiRaia wtw ^tow^id ^Mftw«HiiwiR«i «tim 





33133 


‘‘iSHlWlcn 'siJlMlRaW <35131$® (NH 4 C1) <53 31C3 3%; (CaO) 31 3l$vic4 {Ca(OH) 2 } 

C3> ’i§^J w o 35C3 «ulo3lf*l*ll NHg zj^\o 353133 I 

2NH 4 C1(s) + CaO(s) ► 2NH 3 (g) + CaCl 2 (s) + H 2 0(g) 

2NH 4 C1(s) + Ca(OH) 2 (s) ► 2NH 3 (g) + CaCl 2 (s) + 2H 2 0(g) 


tol%T^I«f: 3fta*1 

«Ul«lPHI 3H3 « <53 

I &&53 3W 's <U3$j3 < K3 «ijlwlPi«il 333 353 1 

'8ijic»iif^*iiii &ta&i\b4 fi*pi *Gm ^Pi5? vmetR ftto to 1 tot to 

53^^3353 *pf^3C3l ?il * 1 = 1 ^ «f s t <535^'51®[35C3 3M£3I »13 1 

3l^(.al% 3t wi wh C331 Rc3? 11 




TTt^; ^ 5 ^ I ^ |"~‘w r ) 

P-PL'.i O.-j.j O _ Hfl nfl..i \ 

^RwiWM mm ™ ttlmil \ 

wotc^irtoi '^C''"' 

3Jt^ 3f33t*t, UIPW^H, *133 1 ==> 

33 tol>ll < WK3 I] f&jj : «>IJlC3lR*ll 3JPT Sp ! ^ « '5(S^ 

8.^ *tJW«rM/cli»51WB^ tot 3S33 ^ S1C33 

^3^, 5^3 <pcjj 3C3 4 lJl>l 3^ "Pcss, I <I^K 4 lJ|51 erlsfij *133 $131 ^(.3 3t^C3R(.3 C*l3 •91'olw? 

«ult3lPi3l 3 jIw« ^©3 « 3l^|3 5533T 3*3 I 

’Ijh'stls/c'E'^nJS^ NH 3 *tJt3 3l3t Wll 1% 3t 5®t C^H 3*^3 33^3? <53 5<ecs 33t 3t3 
<535f& 3^33 HC1 <5to 1%fto *tJt3Wt3/CS*Sfito3 C3t3t 33 I 3ft C3*t *133 WK33 ^ 

3M C^l3t *|R> S.C3 C5, 5st 3,C°1 ^3l&3 *|jl3e?l3 *1313 3l3t ^ S.C3 (. 9 , 1 ^33^ 3l3t C^t3l wulwlftilN 
<3Pl3lt®; NH 4 C1 3133 s C3l3 1 NH 4 C1 §3313^3 3l3l?lft35 R^lFD C33 I 

<5j. <535fi> 3113 Cb^ftSSc/qs "53 ^' n q|w>J^i ftt3 C5T3 3E3 3 |Rc'o 55316 I C03>fi>55£33 5J3 ’’llftc'o \j^ilc»il 
'S|3 J 313 'S||'®|J3 ^lRc3 316 I <p°il<p°i 3^3^33*3 1 <5^ 3^W s t*3 C3^ ft 5 Pl lr 3tS C363T313 I 
[c.'G^IuS^ 31ft (.<0 ^£3 NH 3 3113 0*13 (351313? ’Ilftt'a ftft W*1IC3 C3 <f3l<P3 "53 ^13 ^3 <53 

55331353 1] 

< *.<535fi> 3H3 cl5>CrijSc3 31 t3*fa 3^33 ^3 C®^1 313 130313 C3313 33 I <P3l<P3 33033*3 353 I <5 
C3£35 3Jl3f03 3 1313133 s 33 3*3c < ? C®l3l3 313*11 3J13J1 3*3 I 


b-.^ C351313 1 


131; NH, 3HC33 3*^3 3^ 


^ CTPT C3513^ 


CTO 313^55 ^3 1 <5 4 JC3l 333^33 3c s f C®l3l3 <lj^ PiR'o , «>Ic3 ^3 3 *4133 3^3 I 




WTO 




io. 'suiwiRiii *utPRrtoft*it»R 

C^WlR 2f e fl%0 NH 3 WlW toWM TOt I (fl TO SWfJT ^ 4!§U}lC®M; N 2 <4<R 

^siWi h 2 *m i towt wm <iv©ic>i5i % oto m ot*t$; 4 I$cjjIosm i <m>\w %»®t 

WI *ll$.UjlceM ^aWR $,C*l ^toRJWRtW I 

Al^lCarMW Hm Slfto 9\p[ ^ | ymn <?TO tm ^5 CH 4 I 

tolR ’Um S'ol<lC<M 750 °C Wfliirm 4<R 30 atm m, H?f) ^ilWlC*MW 

m$ towra *m « w*to (co) *m to 1 R*to vimh^ ^wm 

'sitonto totto to 5 Ui 7 r ^<r r#t «nii^vb (co 2 ) *ijm 

to 1 ^13 «um^s ^^<w e t wm co 2 ^um wi to ^ to wrn 1 ^ *wto^; 

« 7f^«t w^wt ^ 1 

CH 4 (g) + H 2 0(g) 3H 2 (g) + CO(g) 

CO(g) + H 2 0(g) H 2 (g) + C0 2 (g) 

C^m gf'tlte 's|JlWlR*ll ^’ItTOW W Hl$d}lC«H 4W*. ^Q|}C«H «&1CTW i so totCT 200-250 
atm 5lPf 450°C -550°C ^omiaflw 'TOh 3«I<k<m fc®lw to w*ww «ulwlRfll *BPT 

Fe 

N 2(g) + 3H 2(g) . 2NH 3(g) ; AH = -92kJ 

200-250 atm 
450-550 °C 

tout I 

'sntwito ^iiic'Ki Rtw Rtoto rt *ii(.'®®ik kImiM wjmjt wsw 1 

'S CR*W1 5Ml*M 
i. ^rtTO; CaC0 3 

to cro ijRlTO: tsoiroit cro^, wtesjt «ii?sh tomw ^ witow *i$gi»ic«m 

*tfw£ Wf WtWtW CRflSlW toTWfPT ^RTTO WR^a RW I Tj*Tf TO 4W# yiWH Rto I «ll»llthU 
ClCR cef'llil t.-'I't? Htifa ffcW tj^MMW RtOWt C’lW I t^MHW Pic»n5 to?R 3WR W5tl>lRM I 

WlWt c v Ir 45 1*tW tow R.cyuw i4W W3WRIW «!'»)'» RJMW> I 

CTO ^TtTO: ^JMPwW 4l^wU ?m Rf CT WlR 4^5W RtCR RtolW A®W ^0|)|C«H 
'5[1?HCR jj*lR\s <PCfl <*TRt, <pl^*l t5l^ '5|^|^\5 5|j|7f <pc?l I 'SRt ’IMww ^ sihlilR^ 1 WWW WJ 


RRf-i , WRlWW-bR-ioR 








’lifts pH 'STt^T i^iMNW <u<Rls ^1 ^ I 

CaC0 3 + 2H+ ► Ca 2+ + C0 2 +H 2 0 

^rtfifra ^rmt q* to i *nfl>?r pH -sth wtiPf (Bfocn 

>w<wi$. to i 4*iffc?r *nfl>sr <nft wt^pot c#r to*i fcfkn* ^tr ^iwh 
HftdJlOBH, Wft, « MDiISniW) ^ to i ^puft a# ij«R# itSla 4>jwPtaw 
^ppisr toj*t to 4jhPhii>i <ptfwi; ^tot ^ i sftft fcqtoH ^jwPi*ii>i i ^rtto 

itSla *8tn TO* *igNW '4JHPmi»i «®nr i 

^**1%; CaO 

ij^MMsgs 5 ^WifRl toic®! ‘^•‘P ®iR»j ^T smMPisN '5f3#s CaO ^ I 
CaC0 3 ► CaO + C0 2 

^jhPi«iN ' s i«ii^c'!»<i aiic^f 3c?nw%r v iR)»<H *ttft c^tm <m°i ^®tt 9 ff < 5,' 5 ift R&sis ®iR»j < pjI°iPi«j1*j 
CaO + H 2 0 ► Ca(OH) 2 

««iPitfe?r to ®Ikn ^fT ^»iwr HftdjiteM, wf 5 « MtiPmw) < #m e t ^rtsw ^ 1 to 
w? tot ^jr *rf 1 45#qs % wr%f «mi?f ^t 1 pH ^th to to 

*tft ii(Pift<p ■$£?! PtPT TO* *li!ks ^ PKt C^fTT I i^Pifts "sUfil 'S ’lifts pH -S TR "STtl^ ^T 

’iftcs 1 ^ swis ^?rf ^ 1 ^ai^&t Pn ■'ttt^r^ *i?pai ^ < p?ic e t 4^1 HifiK. ’iiS^icss 

'Plwl^’ihci <whPi*ih «i •silk's sjs^s ^ 1 

vs. $$M; (NH 2 ) 2 C=0 

csftwh ^ll^er s^wHc'is 'bill "W3 2,321,000 c^fijs 5 H*r ^%rt ^ ^ v lft'a 
^5 1 <flsr tBrffcr 4 W)c*m *1^8 $isfs*ii TO*nft to® ^*r 1 TO?t 100% 

4>lTOIt® slffc w 68 csrfih* fa $(steill ^*13 ^ 1 $®Riil TO3 46% ~s*\ 

&vm -il^dilOBH 1 Wl «l«(ft'b « «ijlt»llR*lln tos ^1W ^ 130 °C -150 °c 

v»Mv||^l?l <PW <Ml ^ I 

C0 2 + 2NH 3 ► (NH 2 ) 2 C=0 + h 2 o 

»||1^C'S ij^l^vs ^R3Rf|?I (*Herl$c»M 3«tW 5tel 5tel Roller's ^C?f «lj|c»llf*i?ll « ^ 

^jri ^jipnRiit ’ftto g%f® «uiwiRiii»i ^1 

nh 4 + ^n?H « OH- ^rmw to Rwiifa'e 8R«n?r to? i nh 4 + ^ti?h 


iRt?H 


(NH 2 ) 2 C=0 +h 2 o - 
nh 3(1) + h 2 o (1) = 

NH 4 OH (aq) + H 2 0 (1) 




2NH 3 + C0 2 


NH 4 OH (aq) 

NH4(aq) + OH(aq) + H 2 0/ 


<pjgR<p| <wl "STI l 

8. 'SUltWlAiHW (NH 4 ) 2 S0 4 


2NH 3 + H 2 S0 4 ► (NH 4 ) 2 S0 4 

«IJl«lRill»l TTHPfRT *Pi$ I 1 5r% gatf »«fl> irf gpffa ^ I Jlffisr *MU4*q 

c»ipi siorw ^ca flwt i «artt ^ ai«i«^)a fciWH 

iI^cSIcbm 's <pm l 


G^Wl ^lls Sl'oH I 

W R<HPJt,°ll ’IEhM Red'll <PSW: 

'er'lMwra ‘S’llf^fT pH 'STft 

v. ^R>c's ^ria '^rl'GTiT 

8. Sfo(.1S ^*7, '5^T « R«l|et*1 I «lI^C'0f*l alat BflR'S ^f%*T 'Q 3t% Rc<llet*1 ^ 
I 


'll. WiW 3t%I I 


<t. ad&*llTOC e t 

^WQT Wia OTfflPT ^ TOlFfl ^®T CfNPT ^t?T ^ I aWlilR* 

^tt ~mb ^ 17 -srnTi 4 jmPujivi to 
f^pr *lffaW «n*r *ra> <wl ^ 1 5dl^I'o<p'olc<i ^f%<T ^t^Sa ygc°i ^PifD<p «uIPivj "5 ?!, at 
^ ^IWI ^RPm ’iJPT ^ ‘SW. ^ ’Ijlo^ia ad'»lc<l ’1I«$ TF®T ’ffta 5 I TF®T v lR<;$ c t <Pal*l ^PPITf ^ 

< #^ c t ^BT «J<P 1 l*lkl fRW'olW TR 

*\m& ^nsjft 1 c^r a*T «j4>iiS)*h tRPff «ijm 06Hi«Ua ^rrwr *trm «if§toiE*t storM 

<PM TFT I TFT v H < PlG*lta ^T*T7 «IW«I ^I'slc^l 0.1% ^RRl»l ’iJPT'^l^ I $R1*H 

^l^oaic^ 15*1 <pw I C&H, ^<p, 'Q •») > I'o <pcji I sl'olc^ ' s (R > ic®r r i 

Csratft WOT OT®lt to *HBri Celt'S C^WN3 ^ ^PllOTST WIH Wl 

RcillBrvo ^C?r I i£l ^R7 2010 ^TlOT FDCA ^F 8 ! <1W^o t^lc<PC*i«l 






jRRR 


*o 8 

i *jmPuiw CaC 2 rr wwi ^ i CaC 2 rPr w 

RR>iil*i «ijlPin5pM ’IJR <*Ri<pjhPiiil»i T&*fls[ <ks i 

CaC 2 + H 2 0 ► CH =CH + Ca(OH) 2 

'sijiPiIDPh (C 2 h 2 ) *ijm rr, m w rr ‘nr^ir^o wit w i fta <gfc®?r CaC 2 4 
RfltfftR ^ wi#i RtR I tftfeR « 'aiJlPlftftMd RPftJ RhRH I RtHGRR CaC 2 
r mtR rcr rr RtftRri crot crkrt cwt rr wnfH°f ^ ririrRr $<trr 

<PflC5, 1 iflRR ^ (R^R SfsR «||R*^'0 ^ Rl^ I 

R^5t: (RRl RR RtGRlR ^ 4Rsft fffi Rite ®R*t 'Q ljR l^ltR RR*]TRtGRS 5-7 ffifRS 

l^ta rn i r^ooRr rRwIs Rift Irgr *ijr Pc*i ^pt ,, jJR»cii Rfa i 

CRRtR '©r«i J '*PT R^R RR1R RRtR 'WCRR RIg*I RtRR **p'o Rt RR ft>?» Ri<PC°n '§R R jr ic < l Rt I 


RRjj) R^R <p^<p RtRI ^iR31c.<p Ri>g«isi GRGR 5 ?WT <mI Rt v l& r ic<p R^p^vs <wl; R®f , R*R 'Q «il^R>si 
Rte*t crtr Rt R°ite rrir rtrt rirt rrt ^r i <rrrp*t crirt rir 

* cwr rtrriCNr «i'fl*8i4>i'8 w rsr%i srj w¥tR rrri^r wia rjgrr i rr w^R 

RSRRltRR CRR <!#^ ^RRR RfcR RT Rt RtRtfs RtGR RT I RRRlfeR ^CRT RRRfo<#5 (HCHO) 4R 
40% ^%r gRR i <afl> <oi^ti;Riii « wptnr tow wot i ^s rirr, #RtettRR *uM«Uf3 
R^RT « RltRRf®rRJM ft^T R«<mR WTtpR R*RT WJT I RRRRf^lt^ CRtf&R Rt DNA-4R 

•iftdjcerwii rw h 2 c-nh- tew rcr fifyjw teRtRRt w^r rgr i flu wmiarra w rr 

Wtt^ 9 lR*^ ^r Rsf R^PIG^ ^ I 

<P$i»)|»l^|^v!j ^ssf gff%l W^fT «('S3'a R<(|\® ' 9 Rf^| <pjhlsi ^sRfR 5 c<l'se|R^lG<5 SRlf^s | '5ffw 
'Riarm v R)«i sfG^t ^c°i ^ ^rwt, ^fSi, c^rt, R»v»R rspui ^srR 5 i i^ ~sfs ' s itcst i 

^ffwm *lfi% ^ ChC“l *hWMl&*|$'b ftw ^PPfT, RR-W W ^RTRT ’^IRPfRlt R^'f Prf^f I 


PIlfaBR MHOQrlOllJ W <flp|¥ : ^'6rMG'»fD'»^ ^5 ^1W W I CRlf^TR 

C-WCeflCilU RSk M*l«fI5l4 <S@& W I «artl» StRsf^s ^RRIR, ^R, , «iw 

taRlRlC 9 !^! ‘RT'QTIT 'RlTT I 4fE> tR>, (RR5R, ’qj| < pc'i>R«il 3f^R W I ^pHRR 4.5 

^ ft® RW3 4l4«M I (!R '5Rpsnf^o Sl^WlT RW 0.1% CTlffeuR M-IMtlWlfc I M-IC«rlRl^ 

Wt^sR RTt^T RcvIlRiG^cerlR^p iSW. RTt^T R 5 <llR l7 lG^ r lcerlR<P , «IRJ R'W’lxp 4>l«t <PW I 

aftillerl'8 « C?PH: ksn^t RR, R1&R, ¥Rt^, f& < lR ^sltto Rr^s *|®RW (RTOG# 

RR^s ^ I 









m'GiPhiih mrcafr, nalteM mrcaft « *j|*iPwn mrcafc: at wt^n aito g%^s a*rca mrfaa* 

^ataa l affi> pH ala 6.5 a^fe 'o|\sj'as <p|<Rwi ^5fcata>, wNs^, aa^f'saa <ul<pci>Ri*il aa*T I 
ato sj^MT^rtgt 0.1% i 

crot cror am ^arnta totem ^ caitor caasft# « mrcrns aastm amm amt ^ i 




P|-fl% < Pl«T : 

1%*[ 1%*[ attm ^aa 5 «tta osa, foc-Hm , <?ma aa, aaa, aa gaa, atft aai aif»t attm aa* liamt 
^CJ5 '*PT at a<A C?lta °l ffia *ka v I^W*P e t I tfslala v I^W*PC e l?f folic's a’Jcala awj C^ > l*i , jc®llc^ > 


b^.8 f*f^^T 'Q aftw*l 

anattma frtatfa, cat^ aa^^ffeam 1% w aatttfa attm <m (Pb), aiastfa (Hg) « <wivbf»mi»t (Cd) 
aa w >oift «rn§a ^ at a^a wrtata «i^^® a*ca i at ^aiaaa^t ma aimia'Q i 

atpat s# « fcikm caif&wa atajw am ataa a^ta aiaa to a#ataa ara aai caif&wa 
aa$ <p|<ia»>j ai“Hic*i tas[ ^R5 I alaa afika 'Sift at§a stela '»i'oj^ *jlaN<p l aa <pc“i ?|l^oai, fa^Ia 
« Rtelcaa a# ^a, ahPia 5 z|fv!>«qf*poT caat <m aaafa aw ap® afca I 

1% am cata* 'Sift «rn§a 'snaaa^a miaiaa at <^qc°i ^t , «rP : fT ^8 *ipt aa i 'sr#!, «i»iHw<i am, 
atfa (?\?M amta ■>*t^Tr « aafercvs aaigaaiaa® ‘’lift « '^TPtT cata 5 catl^a aa?, a^-^Mcas] at?Ca 'olSt at|a 
'Sflaa ^rataa I 

■m?i gatf$ja gaca 'fftfl' at^a '0||3i*i V R1^ ami a[a <p$*i l aiPl cata 5 a’Jcala mialaa <mI '»i'oj'as <p$*i 'Q 
<m&\ i 

'Q f's'ClsK.epv ^RT^tM ^Wlfl ' 9 lf^srlC c t <pP5<p OTM t^fsH I <PC°1 ’llPisq pH "SIH C^C5 

^nn i <$us wm sfi^t « Sfvcis f^t si'oH ^ i 


Pl^l^lil ^N: 

b. *?II<PC 0 1 ^sf <!C^fJfl ^ltf<l | 0t«lHC3l ^ ^ S»«l, ^sf WC'i 

^ sim sitegg w i awierw l 2 ^ ^ ^iwcls^ ^iwi 

to 

■5’. tftPPTiai^ *$>b\n i ©r»i^vo >^RJ iflw, ^liHHId »<ll»i < p ^I'olw ^aif^s ^iw ? ^fgf 1 

vs. com (ipftm ct aaKf mm m aro ^af^o 

v5aiih^i^,c^ aN aai a^cnisi "STCaj c^H^jicaT aRk^a gaa <wc5, ^aa a%caaa a&at 
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i. «uiwiRai 

1 s 2 




^.1*3 


•f. 2 * 1 3 8 1 

Rci>s G9hfD <*Hetl$t»M fo*ilc9 ^<Tlto 9W ? 

H 2 0 *. NaCl 

«t.H 2 C0 3 ^.CH 3 COOH 

». ^s% NaOH toiic-m cror sipnw- 

^s. NaCl -4 NaCl 

*t. sUfiJiN ^r. ^rlsi^# 

8. RI&llIB- 

i. 2l*fSR RQ>i|| 

ii. 5I«cis <*TC 5 fi> 

iii. ^%r pn^ 7 c#f 

^.i *1. i « ii 


*t. ii « iii ^r. i, ii « iii 

i . Wf. b’SjIfl <11^.^ ^TrlST ’^9^1 1^5fN Rc«?,*1 I ^llvssi liperib R 9 ®! Wt. t>*jjl ^tWtS 

caw «rrcr ^isT to-toi, wf, *n&&ra to Itor *i?pf i ^ww 

c*tm c^r cara ^patai* <mwh i *t. v# dfc crct, at cn vs to< 

"9. Sfl^T f9*llGSfl ? 

a. «itolti<i cu**ld «ulwlR«il f*lW <ql'®lc'»iiq ^R<pl C^WH? 

*t. \sh^>Pi<p <qj-q^4T Re's wt. beyf m, TOI «r*ij ’^<p9[c.<p \5*»tHc9si c9hfDc9 

waataJNtfasri 


^r. S*»rHt9si ^9»ifa <51^^ c®tc9'5% *n«iiisr ^^psH^^jwrr^sr i 



h?r 




'G ^II4§1 <PMo&fl *^T ^®T GSpf <1C3 ^CT ^TlGTrf ^ <W®1 I WW ^ 5 l‘ s f© 

#?a ^c-w c«rmm •» ^ ^wlfc <#tao ^ ^ 

R>G*Hlfl C^JT^t <PW C*f^o <KJH I 4tfa Tjp|St3I ^ 5 1 9 I^ ^%f '§J r Ml*l 5^1 C^NTCf I 

«n®®iaBr t®w i 
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Or*fW 

- 'srtrr c«M ^tf^rr 


^SRTM (7fft-3Ff5<l sfa ^t^'S ^Tt 
m W fat®!? OTtW^Tt? stfs ^<TN 



c^oio ■pt^M' c«R¥ wi? RhI^wi i^s??; e m w 




